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NOTES ON NEWTON, N. J.,. WATER WORKS CONSTRUC- 
TION AND LITIGATION. 


BY LOUIS L. TRIBUS, MEMBER AMERICAN SOCIETY CIVIL ENGINEERS; 
MEMBER NEW ENGLAND WATER WORKS ASSOCIATION. 
[Read December 9, 1908.] 

In 1894 the town of Newton, situated in the semi-mountainous 
region of the northwestern part of New Jersey, took up very 
actively the question of a public water supply. Rain water cis- 
terns, shallow dug wells penetrating slightly into the slate rock, 
and an occasional driven or bored well but partially served the 
general needs of the community. An active contest was waged 
between interests desiring municipal ownership and those either 
wishing to secure a franchise or preferring that one be granted. 

Early in the proceedings the writer was called upon to advise 
various committees, and later, when final decision called for 
municipal construction, to design the works and carry them to 
completion, and from time to time since then, to take up matters 
of operation and litigation. : 

Three sources of supply seemed possible: first, a driven-well 
pumping system close to the town, but subject to risk of con- 
tamination as the town developed; second, a lake of rather hard 
water, some four miles away, for which, also, pumping would be 
necessary. The third, recommended by the writer, and finally 
adopted, was Morris Lake, situated about eight miles in an air 
line from Newton, in depth from eight to one hundred and ten feet, 
somewhat increased over natural,capacity by a low dam, and the 
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surface at such an elevation as to permit of a flow by gravity and 
give a good serviceable pressure in all parts of Newton except one 
small high point and a portion of another hill lying chiefly outside 
the town limits. (Fig. 1.) 

The source of supply thus selected was well-nigh ideal; a soft 
water; an uninhabited, mountainous, 85 per cent. wooded water- 
shed (Fig. 1, Plate I). Unfortunately, however, for legal reasons, 
the lake was not tributary to a stream passing the town of Newton, 
but to one flowing in a different direction, so that Newton had 
no standing as a riparian owner. 

The writer urged very strongly upon the Water Commissioners 
an amicable settlement with the mill owners on the stream below 

. the lake before any work should be carried out, a settlement that 
could have been readily effected for a few hundred dollars apiece, 
probably not aggregating over two thousand dollars at the outside. = 
Coupled with that advice it was still deemed advisable to provide Ss 
increased storage facilities in Morris Lake, so that from storm 
flows alone there could be impounded an abundance of water for 
the needs of the town and thereby not interfere with the normal 
ordinary flow from the lake. 

To this latter end a small brook, not entering the lake, but 
joining its outlet, far above the first mill (Titman’s), was diverted 
by a masonry head gate (Fig. 2, Plate I) into a side hill ditch 
or canal (Fig. 1, Plate II) some three thousand feet or so in 
length, reaching a point just above the masonry dam, which was 
constructed at the outlet of the lake proper, at a site almost per- 
fect for the purpose — a narrow neck with rock sides and bot- 
tom. To provide the additional storage, the dam was constructed 
of such a height as to raise the normal level of the lake about 
five feet, giving a flooded area of 155 acres, and in addition flash 
boards could be placed in the spillway, adding another tio feet if 
desired. The total storage above the lower outlet thus secured 
amounted to 730 000000 gallons, while the storage above the 
original normal high-water mark amounted to 208 000 000 gal- 
lons (Fig. 2, Plate II, and Fig. 1, Plate III). . 

As the combined watersheds thus made available equaled about 
three and one-half square miles, the estimated draft of 1 000 000 
gallons per twenty-four hours could be easily provided several 
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times over during the year from storm waters, which could not 
have been used through any existing developments by any mill 
on the stream (a tributary of the Wallkill River). 

The Water Commission purchased the fee in Morris Lake (though 
not in the pond below the lake) and in a sufficient strip surrounding 
it to give reasonable protection and access; but in purchasing 
some of the land owned by the mill owner (J. B. Titman) next below 
the lake there was reserved to him the right to operate the gates 
in the artificial pond at the outlet of the main lake that had been 
in existence for many years and which because of the breaking 
down of an old dam between them had been, for a period, a part of 
it. 

In the agreement, the town also bound itself to open the gate in 
the masonry dam so as to keep up the water level in the lower 
pond, thus practically leaving the control of the outflow in the 
hands of Titman, who had first right to use the waters, and who for 
many years had thus used the outflow from the lake and pond as 
he chose, without reference to any mill owners further down 
stream. Those lower owners had no pondage to do other than to 
steady the head upon their water wheels and, consequently, could 
not regulate the flow of the stream to any real extent for their own 
benefit, and also they had no special rights in the lake’s storage or 
in control of its outflow. 

Construction was carried on as previously outlined, without 
any formal objection from any mill owner. As a matter of fact, 
the mills were greatly benefited by the work done, for by the con- 
servation of the storm waters, in excess of those which Newton 
could use, the stream flow was steadied, thus better meeting the 
needs of the mills than was possible prior to the construction. 

The Water Commission did not take the advice of its engineer 
as to making agreements with the different mill owners, so that 
after the work was completed and the town was being supplied 
with water, several suits for damages for diversion of water were 
instituted, and these suits were pressed to final decision, the 
court of last resort, that of Errors and Appeals, confirming the 
decision of the Court of Chancery as to the principle involved, that 
payment must be made in money, as liquidated damages, instead 
of in kind, with water, but reversing the decision as to amount of 
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awards, cutting them down from $3 180 to $500 in one case, and 
from $3 962.40 to $750 in the other. The whole litigation, how- 

- ever, entailed an expense upon the town many times greater than 
would have been the case if preconstruction agreements had been 
entered into. 

Early in 1902, J. B. Titman, the mill owner from whom the town 
had purchased some lands and rights, and to whom the privilege of 
gate opening had been accorded, as before noted, also brought suit 
for damages. 

After litigation lasting several months, involving the attendance 
at the trials of many witnesses (experts and others), the case was 
compromised out of court by the town agreeing to pay said Titman 
$5 500, receiving in return full control of the lake and Pine Swamp 
Brook (the one diverted to augment the Morris Lake supply) 
and use of all water which could flow through the existing 10-inch 
pipe line to Newton, and further agreeing to be careful in letting 
out the surplus lake waters, so as not to cause injury to the dam at. 
lower end of pond adjoining the lake, and also to permit Titman 
to raise said earth dam up to within 4 feet of the level of the spill- 
way in the masonry structure erected by the town. 

Fig. 2, Plate III, shows the wastage of water from Titman’s mill 
and the extravagant drafts he made on the stream and stored 
waters, after he contemplated bringing suit for damages, trying to. 
create a shortage in storage, and show his great deprivation of 
water, presumably due to the town’s use of it. 

The main pipe line, 10 inches in diameter, was-laid on an ac- 
quired right of way in as nearly as possible an air line, two or three 
summits being encountered, as may be noted on the profile (Fig. 2), 
where air valves were deemed advisable. At one place the summit: 
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so nearly approached the hydraulic grade line (taking the elevation 
of assumed average draft), as to become the controlling factor 
in the calculated flow of the main, as brought out in the court pro- 
ceedings. The writer protested against laying any main less than 
12 inches in diameter and urged the securing of rights of way, for 
later duplicating the line, if necessary, but the commissioners in 
their wisdom thought the ten or twelve thousand dollars’ extra cost 
of the larger pipe prohibitive and the securing of additional rights 
unnecessary. Time has already demonstrated the wisdom of the 
engineer’s advice, for the 10-inch main is well-nigh overtaxed, and 
needed rights for another main will require additional payments, 
while the water for the extra draft will have to be paid for by a 
new crop of damage suits, or through agreements to be entered 
into prior to its construction. 

Though contemplated in the original scheme, the reservoir in 
_ the town was not constructed until 1905, when the draft had 
increased to such an extent. as to make a twenty-four-hour flow 
necessary. This reservoir provides in its six or seven million 
gallons storage some little reserve in case of pipe line accident or 
stoppage, and secures a steadier fire service (Fig. 1, Plate IV). 


DETAILED DESCRIPTION OF PLANT. 


The two lakes meet at a narrow strait, having a rock bluff at one 
side and a sloping rock ledge on the other. An old crib dam had 
_ formerly been in use, but years ago it was partially demolished. 

The rock banks met at a point 30 feet below the new high-water 
mark, or 33 feet below the top of the masonry, without injurious 
seams or cracks. The site could not have well been more advan- 
tageous, enabling a dam to be built only 150 feet long on the crest, 
with but 25 feet of it having any considerable depth. 

Fig. 3 shows the general plan of headgate, canal, pond, lake, 
standpipe, and submerged outlet conduit. ; 

The head-gate works for controlling the diversion canal consist 
of a small masonry dam and overflow weir, having two 24-inch 
gates opening into the canal. These openings will pass all of the 
normal and much of the flood season flow of the stream, and are 
located on Pine Swamp Brook about three thousand feet from and 
fourteen feet above the upper lake. 
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The deflection canal is 3,000 feet in length, following the general 
contour of the hill. It is 4 feet wide at the bottom, 24 feet deep 
to the water run, and has slopes of 1} to 1 in earth and } to lin rock. 
The canal was constructed in excavation entirely, so that the water 
run is everywhere in natural ground; the grade is 5 inches per 100 
feet. 

A timber cofferdam, about eight feet in width by nine feet in 
depth by sixty feet in length, was first built across the strait, 15 
feet above the toe of the new dam, inclosing the end of the 12-inch 
effluent pipe, and provided with a 12 by 12-inch sluice to draw off 
water for the mills, if required. It was heavily framed, planked 
on both sides, its bottom shaped to the contour of the lake bed, 
steadied in place, and still further tightened by a double row of 
sheet piling driven to hard bottom. Clay and sand filling inside 
and on the upper lake side made a very tight structure, so that 
when the lower lake was drawn off and all the pressure came on 
one side, hand-pumping readily cared for all the seepage. 

The main dam was constructed of local stone, a species of 
granite, laid as rough rubble, with rough dressed copings and spill- 
way, the sand for cement mortar being fine crushed rock from the 
Edison ore crushing works (Fig. 4). The flow line without flash 
boards was established at elevation 935 feet above sea level. 

Adjoining the site of the dam, about five acres of land was 
secured for park purposes, and a commodious cottage was erected 
for the superintendent in charge of lake and conduit. 

The conduit line is supplied through an intake standpipe in the 
lake and a submerged main carried along the bottom of the upper 
pond, through the masonry impounding dam and along the entire 
length of the lower pond and through the old dam at its lower end. 
The intake standpipe consists essentially of a wrought-iron open- 
ended cylinder 34 feet in diameter and 38 feet in height, furnished 
with two 16-inch sluice gates opening at elevations 9154 and 9223, 
with conical brass screens inside, and connected with the 12-inch 
effluent pipe at elevation 912}. (Fig 5.) It was made with a 
reinforced cutting edge in the bottom and is protected by eight 
piles with cross and diagonal bracing of timber and sheathing, and 
some one hundred and fifty loads of riprap dropped around the 
foot. 
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Early in January, 1895, the ice having reached 12 inches in 
thickness, a point was selected (previous soundings having deter- 
mined the approximate locality) where the silt bottom was 10 feet 
thick, and hard bottom found at elevation 900. A 40-foot derrick 
was then erected on the ice, its load distributed by a large plank 
platform, and the standpipe, bolted together, was raised complete, 
with 72 feet of 12-inch main attached, and lowered to position 
through a hole cut for it and a channel for the pipe. Its weight 
(about eight tons) caused it to sink several feet in the silt, cutting 
its way through; then by dredging from. the inside and weighting, 
it was sunk into the hard bottom. When all the silt had been 
removed from the inside, Portland cement concrete was rammed 
in to a depth of 4 feet, giving additional stability and effectually 
shutting out all infiltration of silt. The piles were at once placed 
in similar manner with the derrick, and driven by it also, using a 
1 500-pound hammer, with an 8-foot drop, guided by a scantling 
frame around the hammer long enough to pass down over the pile. 

While the standpipe was being lowered, 72 feet of the 12-inch 
main connected to it was lowered also, in water 20 feet in depth, 
keeping the free end on top of the ice. To this was attached sec- 
tion after section, 48 feet being thereafter lowered at a time.. A 
Ward spherical joint every 48 feet gave motion enough and rope 
supports in between kept the sections rigid, until they rested 
finally on the bottom. The upper lake section was 650 feet in 
length through the cofferdam. The lower lake section was about 
fourteen hundred feet to the lower earth dam. The depths ranged 
from six to twenty feet of water and zero to ten feet of silt. The 
work itself was very easily done, it being necessary simply to lay 
the pipe in a straight line on the ice, connect it up with lead joints, 
make a saw cut through the ice on each side of the line, the ice 
being from ten to fourteen inches in thickness, and lower the main 
gradually until it reached bottom, 48 feet at a time. At a later 
date when, during construction of the dam, the lower lake was 
emptied, the pipe was found resting easily, with no indications of 
break or strain. (Fig. 2, Plate IV.) It was thought best then to 
lower it from two to four feet to provide for a future complete 
draining of the lower lake, which was done by excavating under- 
neath it and letting it settle. 
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The whole plant (including distribution system) was put in 
operation October 1, 1895, and was received from the commis- 
sioners by the town of Newton on October 17, 1895. The prin- 
cipal other dates of note were as follows: 

December 3, 1894: contracts for 

(a) Pipe and specials to Warren Foundry and Machine Com- 
pany. 

(b) Valves and hydrants to Eddy Valve Company. 

(c) Intake standpipe to Tippett & Wood. 

December 18, 1894: contract for construction awarded to Smith 
& McCormick, of Easton, Penn. 

January 14, 1895: construction begun. 

May 8, 1895: contract for highway and bridge to B. H. Titman. 

August 31, 1895: water turned into main pipe line. 

September 19, 1895: water turned into canal, practically com- 
pleting the construction period. 

Officials connected with the work of construction: 

Water Commissioners: Hiram C. Clark, president; Alex. Craig, 
secretary; A. J. Van Blarcom, treasurer. 

Counsel: Chas. M. Woodruff. 

Engineers: Louis L. Tribus, chief; Andrew H. Konkle, assistant 
on preliminary surveys; Chas. G. Massa, assistant on construction, 
lake division; B. F. Ward, assistant on pipe lines. 

The work was completed within contract time, without materia! 
deviation from the plans and specifications, and for a total sum 
about one and a half per cent. less than the engineer’s original 
estimate, the whole plant, without litigation, costing about one 
hundred and five thousand dollars for rights, lands, construction, 
supervision, and miscellaneous expenses. 

The writer has thought the litigation to be of sufficient interest 
to warrant the presentation, not of the testimony given, but of the 
full decision of the court of last resort, which reviewed briefly the 
facts and gives clearly the argument and dictum: 


New Jersey Court of Errors and Appeals, November Term, 1899. 
The Sparks Manufacturing Company, Respondent, v. The Town 
of Newton, Appellant; Worthington H. Ingersoll, Respondent, 
v. The Town of Newton, Appellant. 

(1) When the riparian proprietor seeks the aid of a court of 
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equity to restrain the diversion of water by a municipal corpora- 
tion for public purposes, and offers to forego his right to an injunc- 
tion on recovering just compensation, which he asks the Court to 
determine, and the defendant in its answer consents to pay such 
compensation so as to be determined by the Court,.in case the 
Court considers the complainant entitled to an injunction, the 
Court has jurisdiction to ascertain the amount of such compensa- 
tion. 

(2) A municipality which buys a piece of land on a private 
stream several miles from its corporate limits does not thereby 
’ become entitled as riparian owner to draw from the stream a supply 
of water for the inhabitants of the town. 

(3) The town of Newton has no authority to divert water from 
private streams, to the detriment of lower riparian owners, on con- 
dition that it will store storm water and give it out into the streams 
in dry times, and thus confer a compensatory benefit on those 
owners, they ‘not consenting thereto. 

(4) In ascertaining just compensation for the diversion of water 
from a mill, the difference between the market value of the mill 
before the diversion and its market value afterwards is usually a 
simpler and safer criterion than estimates of the probable cost of 
producing by steam at the mill the power which the diverted water . 
would supply and then estimates of the probable value of the 
water power at the mill, based on the rental value of power at 
other places more or less distant and dissimilar. 

Messrs. W. H. and C. L. Corbin for complainants, respondents; 
Mr. Thomas Kays for defendant, appellant. 

The opinion of the Court was delivered by Dixon, J. 


The circumstances of these cases are very fully stated in the 
preface and opinion of Vice-Chancellor Pitney, 57 N. J. Eq. 367. 
With the eonclusion there expressed touching the power and duty 
of the Court, on the pleadings and evidence, to fix the compensa- 
tion that the defendant ought to. pay to the complainant as a 
condition of withholding the injunctions to which:they otherwise 
would be entitled, this Court agrees. Only with respect to the 
amount awarded do we find reason for dissent. 

The right to be obtained by the defendent under these decrees 
is the right to abstract from one of the tributaries of the Wallkill 
River a definite quantity of water, which in its natural course 
would flow past the complainant’s mills. The opinion of the vice- 
chancellor deals with the right to divert 800 000 gallons per day, 
and this quantity of water is shown by him to be capable of pro- 
ducing 2.54 continueus horse-power at the Sparks Company’s 
mill and 2.65 continuous horse-power at Ingersoll’s mill. On 
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_ basis the learned vice-chancellor proceeds with two calcu- 
ations: 

(1) To ascertain the probable annual cost of producing the 

same power by steam at these mill sites, and (2) to ascertain the 
probable annual value of the power at these localities, in view of 
the rental price of such power in other places more or less distant 
and dissimilar. Having thus formed an estimate of the annual 
value of the power, he compounds that value at 4 per cent. for 
forty years and finds the present value to be $3 302 at the Sparks 
mill and $2 650 at the Ingersoll mill, and, therefore, awards these 
sums. 
In this course of reasoning little, if any, attention was paid to the 
. actual market value of the mill sites, and yet in Packard v. Bergen 
Neck R. R. Co., 25 Vroom, 553, this Court declared that, when only 
part of a person’s property is taken, just compensation will be 
made by awarding the difference between the market value of the 
property before any part was taken and the market value of the 
property after the taking. 

While it may be proper in such cases as the present to take into 
consideration the matters on which the vice-chancellor’s award 
rests, still we deem the difference between market values a simpler 
and safer criterion; and when it appears that by following other 
guides a result is reached utterly irreconcilable with this criterion, 
that result cannot be sustained. That such incompatibility exists 
in the case before us will be made manifest by a few considerations 
now to be stated. 

The testimony of witnesses living in the neighborhood of the 
Ingersoll mill and familiar with it for many years is to the effect 
that the fair market value of the whole plant in 1896 when these 
bills of complaint were filed was $5 000 or $6000. It has a total 
capacity to use 132 horse-power of water, which will be furnished 
by about 1 100 000 000 gallons of water per month. A tabulated 
” statement of the natural flow of the river at Ingersoll’s mill, known 
in the case as Vermeule’s Table D, which appears to have been 
accepted as trustworthy by all parties at the trial, shows that 
during eight months of the average year there is more than a 
sufficient supply of water for the full capacity of the mill, that 
during June and September the supply is above five sixths of the 
capacity, and that during July and August the supply exceeds five 
ninths of the capacity. These data indicate an annual supply 
equivalent to 118 continuous horse-power at this mill. 

Now, if for the abstraction of 2.65 continuous horse-power the 
mill owner ought to be paid $2 650, then, for the abstraction of the 
whole power he ought to be paid $118 000. Such an inference 
proves the extravagance of the award. In April, 1896, the plant 
of the Sparks Manufacturing Company was purchased by that 
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company for $75000. The plant included the water machinery 
with a total capacity of 170 horse-power, stéam machinery having 
100 horse-power, mill buildings, and several acres of land. 

To run the water plant to its full capacity the company required 
about 1 360 000 000 gallons of water per month, and beside it used 
about 30 000 000 gallons per month for condensing steam, washing 
fabrics, ete. Vermeule’s Table D shows that during eight months 
of the average year there is more than a sufficient supply of water 
for the full capacity of this water power, that during June and 
September the supply is about two thirds of the capacity, and that 
during July and August the supply is about four ninths of the 
capacity. These data indicate an annual supply equivalent to 
141 continuous horse-power at this mill. 

If for the abstraction of 2.54 continuous horse-power of water 
the company ought to be paid $3 302, then for the abstraction of 
the whole power it ought to be paid $183 300. This inference 
proves the extravagance of the Sparks Company’s award. 

We think there is another error in the basis on which the present 
awards are made. Assuming that the defendant withdraws 
800,000 gallons of water per day (i. e., 25000000 gallons per 
month), Vermeule’s Table D shows that in an average year after 
the allowance to the defendant is taken, more water will flow past 
these mills during eight months than either of the mills can utilize, 
so that only during four months will the supply available in the 
mills be perceptibly diminished. During these months the water 
diverted by the town would furnish 3 horse-power at the mills, and 
3 horse-power for four months would be equivalent to 1 continuous 
horse-power. Thus, even on the assumption that water power at 
these mills is as valuable as the learned vice-chancellor deemed it to 
be, allowances for 2.54 and 2.65 continuous horse-power are about 
two and one-half times too large. 

In our judgment an award of $500 to Mr. Ingersoll and of $750 
to the Sparks Manufacturing Company will afford ample compen- 
sation to them for the abstraction by the defendant of 800 000 gal- 
lons of water per day. Under the election by the town to abstract 
1 250 000 gallons per day, these sums must be proportionately 
increased. 

Let the present decree be reversed and decrease be rendered in 
accordance with the judgment above stated. 


Notwithstanding this very lucid decision, the writer still holds 
very clearly to his belief that true justice should refuse to award 
damages where no actual damage has occurred or can occur, and 
where real benefit has been created instead. That argument is, 
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of course, met by the actual fact that water was diverted, so that 
theoretically the mills were deprived of it, and in light of a consti- 
tutional and not parliamentary government, payment can only be 
made in coin of the realm and must be based on theoretical as well 
as real injury. 

Newton’s case was at the time almost unique in the United 
States, where works of benefit were actually completed and in 
operation before litigation was begun, so that real damage could 
not be proven by inference or be shown in fact. 


DISCUSSION. 


Mr. CuarLes E. Cuanpier. At one or two meetings of the 
New England Water Works Association the question of compen- 
sating for diversion in kind, recommended in Norwich by Hill, 
Quick & Allen, has been referred to. I will read five orsix lines which 
describe just the method in which Hill, Quick & Allen suggested 
that riparian owners be compensated for water that might be taken 
by the city. The proposition was to build a large storage reservoir, 
large enough to be ample for the city’s needs with something left 


for the mill owners, but the actual proposition reads a little 
‘differently: 


“ Whenever the flow of the Yantic River at any of the mills 
from the watershed of that river above the mills, exclusive of the 
11.9 square miles on Pease Brook, is less than the amount neces- 
sary to develop the flow at the mill, water is to be released from 
the proposed storage reservoir for the benefit of all the mills in 
quantities equal to the estimated flow of Pease Brook, at that time, 
but not exceeding the amount of the above deficiency.” 


That is the whole plan and, as you will see, it does not call for 
compensating the mills at all, but calls for a delivery to the mills, 
every day when they are short of water, the exact amount of water, 
as nearly as can be ascertained, that they would have received if 
this reservoir had not been built. The mill owners took it into 
consideration, and, having decided that the plan wasn’t likely to 
go through for other reasons, declined to consider the proposition 
at all. 

Mr. S. Jonnson. There was a case which interested 
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me very much, and it may interest water-works officials, which 
came up a few days ago, where a manufacturing company in a 
certain town was sued by the town for water rates, it being alleged 
that the company had been stealing water from the department. 
The result of that suit was that the town was obliged to pay the 
manufacturing company $100 and court expenses. That seems a 
little peculiar, but the fact was that the water which had been 
furnished by the town to the manfacturing company had never 
been legally taken, but was being practically stolen from the 
manufacturing company, so you see there the tables were turned. 
This story carries its own moral. 

VicE-PRESIDENT Kina. The city of Taunton has had a case 
very similar to the one of which Mr. Tribus has spoken, and 
it was on trial last week. In 1875 an act of the legislature was 
passed which allowed the city of Taunton to take water from the 
Taunton River or from the Lakeville ponds. -- We first took it from 
the Taunton River, and in 1894 we went to the Lakeville ponds for 
water. The act of 1875 allowed us to take water from the Asso- 
wompsett Pond, but only the “ surplus waters ” of that pond, and 
required us to build a dam at the outlet, not less than two and one- 
half feet in height, — that is, there was an old mud sill there and . 
this dam must be at least two and one-half feet above that old 
mud sill, — and we might store water for one year’s supply of the 
city of Taunton, but we must maintain the natural flow of the 
stream 

There were some rather peculiar terms in the act. What the 
natural flow of the stream is it is hard to express; I suppose, in one 
sense that the natural flow is all the water that runs down that 
stream, but the Supreme Court has passed upon the act (166 
Mass. £40) and said that it couldn’t say just what the words 
meant, but that the intent was that we should let down during 
the dry season as much water as usually went down there, and > 
we might store and use the water which came from thaws, freshets, 
and recent heavy rains. 

The town of Middleboro owns part of the first water privilege 
below the lake, from which they get power to furnish electricity 
for the town of Middleboro. We took this water in July, 1894, 
and within a year they brought an action against us for diversion. 
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For eight years the suit was carried on the court records and no 
action taken by the town to bring the.case to trial. In 1903 they 
began to move to get their money. The first action was heard by 
the county commissioners of Plymouth, and the city put in no 
defense, our attorney claiming that the town had not made out a 
case. The town put in its evidence and the county commissioners 
awarded $2 000 damages. From this award the city of Taunton 
appealed. 

A year or two afterwards Marcus Morton, Esq., of se was 
appointed auditor by the court, and heard the case. 

There is a little peculiarity in the deed of the water power to the 
town of Middleboro. The town is entitled to the use of the first 
75 horse-power in that stream. If there is anything above that, I 
suppose that it is entitled to what it can get from the stream, but 
more than half of the dam belongs to some one else. There are two 
or three other opportunities to draw water, so that the amount 
of water the town could get over the 75 horse-power to which it is 
entitled would probably be small. 

The auditor found that Taunton does not damage Middleboro 
if it is entitled to only 75 horse-power. If it is entitled to what 
they claimed, 125 horse-power (which was the development of 
their wheels), and if Taunton could operate its dam adversely to the 
interests of Middleboro, he estimated the damage at $1 200; but. 
if it was entitled to more thant 125 horse-power he could not 
determine the damage, as there was no evidence submitted. 

From this decision of the auditor the town of Middleboro 
appealed. 

Mr. Freeman C. Coffin had been the engineer for the city of 
Taunton, and for four years made gagings on that stream, one year 
before the dam was built and three years afterward. His gagings 
showed that more water went down stream during the dry months 
after the dam was built than before. After Mr. Coffin’s death the 
city of Taunton employed Mr. Metcalf asits engineer. There wasa 
trial before a jury in Brockton in November, 1907, and the j jury 
‘awarded the town $12,000 damages. That, of course, includes 
interest, so the verdict would be about seven thousand dollars, 
and interest. 

Judge King, of Springfield, presided, and he cut the verdict down 
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to $3 500, or he said that he would set the verdict aside unless the 


town of Middleboro would #ccept $3 500, which they refused to do. 
Within the last, two weeks the case has again been tried and the 
jury awarded $13 241.50, about seventy-five hundred dollars and 
interest. A motion is being argued to-day to set that verdict - 
aside. The case will undoubtedly go to the Supreme Court. 

We take about two million gallons per day. That means 2.6 
horse-power at this mill. When we first began we took about 
1.5 horse-power. Mr. Coffin testified that the city of Taunton 
could take 10 000 000 gallons per day and still give the town of 
Middleboro during the dry months as much water as it had before 
we built the dam.. 

At the trial before the auditor, Mr. Allen, of Worcester, was the 
expert engineer for the town of Middleboro, and it then seemed to 
be the policy of the town to make out as large as possible the 
amount of water carried by the stream, and that we took all the 
water that they didn’t get. At the last trial they changed their 
tactics and made the amount of flow of stream as small as possible. 

Mr. LEonarD Metcatr. Mr. King has set the facts admirably 
before you, but there is perhaps one other point to which I may 
call attention. I might say that of this 24 feet in depth in storage 
over the ponds, the present consumption would correspond to 


‘ from three to six inches, depending upon what ponds were included 


in the storage. There is an obligation in the taking of water from 
certain of the ponds by New Bedford as to the erection of weirs 
between the ponds, which results in limiting the flow, or determin- 
ing the direction of the flow, at certain seasons of the year. 
Furthermore, it may be of interest to add that it was estimated 
that the available power at this privilege was about seventy-five 
horse-power. At the time of the diversion, as Mr. King has stated, 
the diversion was about one and a half horse-power, and at the 
present time it is about two and six-tenths horse-power. The 
real estate experts put on by the town of Middleboro testified that 
the value of the entire plant, including the entire physical plant 
and its business as a going concern, the wires, dynamos, machinery, 
and so on, was $70 000, and that it had cost, I think, $63 000 as 
matter of fact about eight months before. In spite of that fact, 
the jury awarded the sum which Mr. King has stated for a diver- 


i 
‘ 
i 
1 
| 
| 
if 
: 
i} 
if 
1} 
| 
1} 
1} 
j 
| 
{ 
: 
: 
| 
i 
| : 
| 
> 


DISCUSSION. 163 


sion at that time of 14 horse-power out of 75. The $63 000 included 
a gas plant also, — a mere trifle. 

Of course it seems very unjust from the point of view vel equity, 
because as actually operated they are undoubtedly getting much 
more power to-day from that privilege with the water which is let . 
down from storage during the dry months than they did before the 
construction of the dam, but the plaintiff laid great stress on the 
fact that the control of that storage was within the hands of 
Taunton. Of course it would be impossible for Taunton to hold 
this water up indefinitely; it has got to come down some time, and 
from a practical point of view it does not seem probable that 
Taunton would hold it up during the dry season to let it down in 
the wet season and encourage litigation. Compensation in kind, 
or compensation in storage of water, does not seem to have worked 
in this case. 


ELECTROLYSIS UPON WATER AND GAS PIPES. 


LEAD-COVERED CABLES A CAUSE OF ELECTROLYSIS 
UPON WATER AND GAS PIPES. 


BY A. A. KNUDSON, ELECTRICAL ENGINEER, NEW YORK. 


[Read February 9, 1909.} 


The subject of electrolysis upon underground pipes is, without 
doubt, of more or less interest to all water-works men, and any 
new cause for it, or features not generally understood, will doubt- 
less claim your attention. We are, therefore, taking up that 
phase of electrolysis of water pipes which is caused by bonded 
underground cables, and which of late years has become a very 
important feature. 

The principal cause of this phase of electrolytic action is due 
to the so-called bonding of the lead sheaths of cables to the rail- 
way return. By railway return is meant either the rails of an 
electric railway or a special copper conductor leading direct to 
the negative bus bar in the power house. These conductors 
are usually called negatives. 

Such connections are made solely for the purpose of protecting 
the lead covering of the cables from electrolysis. The reasons 
for such protection will be found ample when we consider that 
telephone cables are valuable property. Some of them carry 
as high as 500 pairs of conductors. The wires of these conductors 
are very small and are insulated from each other and from the 
lead sheath with only very thin, dry paper. The smallest puncture, 
therefore, of the lead covering will admit moisture, and when 
this occurs the cable is ruined for a considerable length each 
side of such puncture. As an example that such damage often 
entails great expense to telephone companies, I am reliably in- 
formed that recently in one city there was a loss of $12 000 
of cable property in one year by electrolysis. 

This bonding of cables to railway returns has the effect of 
converting the cable sheaths into a part of the return circuit 
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of the railway, and places them in the same relation as to elec- 
trolysis of pipes as the rails on the street, except to a far more 
dangerous degree, because the pipes are much closer to the cable 
conduits in the ground than they are to rails, —in many cases 
but a few inches apart, and in some cases resting directly against 
the conduit. Under such conditions, where both metals are 
in wet soil, a low difference of potential — say a few tenths of a 
volt — is often sufficient to carry current and cause damage to 
main or service pipe. 

The question may reasonably be asked: Why do not the con- 
duits which enclose these cables act as insulators, as is claimed 
by some, to prevent railway currents from flowing on and off 
the cables. We think it worth while at this point to look into 
the construction of some of these conduits, as they have a dis- 
tinct bearing on the subject. There are over twenty different 
styles of ducts manufactured in this country and abroad. We 
shall consider, however, only a few, which are in general use. 

One method of construction is the terra-cotta conduit. There 
are several styles. One is called the multiple duct, which is 
made in lengths of 3 feet by 10 inches square, with a partition 
in the center, so as to accommodate several cables in each space. 
Another form is called the terra-cotta separate duct system, in 
which each duct contains but one cable. The latter system is 
more generally used, and is familiar to most of you from seeing 
them on the streets during construction. They are furnished 
in pieces 18 inches to 2 feet long by 5 inches square. In the 
multiple conduit, the joints are made by wrapping with jute or 
burlap, saturated with hot asphalt. In the separate duct system 
the joints are usually made with a thin cement mortar. All of 
these ducts, whether large or small, are enclosed in a mass of 
concrete, the size of which depends on the number of ducts. 

In another method of conduit construction, used largely by 
telephone companies, the ducts are made of thin sheet iron with 
an interior lining of cement 4-inch thick. Several of this class 
are used in New England cities. None of these forms of con- 
struction can be depended upon at all to act as insulators and 
to prevent railway current flowing to or from them. 

Another class of conduit ducts are made of fiber, saturated 
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with a bituminous material. Two companies are manufacturing 
this duct, which is made in lengths of 5 and 7 feet, with di- 
ameters from 1 to 4 inches. This type is claimed to protect 
from electrolysis. One of these companies, however, it is 
known, has declined to guarantee such protection, on the ground 
of water collecting in the interior. It should be understood that 
it is a most difficult: matter to insulate underground cables, even 
with the most improved conduits, so as to prevent current flowing 
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from pipes into them, especially when they are near the points 
where the cables are bonded to the railway negatives. The 
method of bonding is usually made at the manholes, where 
each of the lead sheaths is soldered to the copper conductor 
leading to the power house. This practice of bonding has now 
become general in all cities large enough to support trolley and 
telephone companies. 

As illustrating the flow of railway current upon underground 
properties, we call your attention to Fig. 1. This composite 
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drawing represents a typical condition which may be found in 
any city. The lead sheaths of the cables in the concrete conduit 
being bonded to railway negatives, the natural attraction for 
current.flowing upon water or gas mains is directly to the conduit, 
either from the gas service pipes, which as shown usually cross 
directly over the conduit on their way into buildings, or water 


Fie. 2. SKETCH SHOWING POSITION OF 3-INCH GAS MAIN OVER 
CONCRETE TELEPHONE CONDUIT. THE MAIN WAS 
DESTROYED BY ELECTROLYSIS. 


service pipes, which pass under them. This is the case also with 
hydrant branches, and pipes that pass into side streets, illustrated 
in the drawing. In other words, the conduit threads its way 
between the gas and water services as they pass into buildings 
along a street. One peculiarity in such cases is that corrosion 
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is not always confined to one spot under or over the conduit, 
but spreads several feet each side of it. In one city where we 
investigated, the water superintendent said he could not under- 
stand the cause of a number of his service pipes bursting along 
a certain street for about two blocks. He knew it was electroly- 
sis, but the voltmeter tests between hydrants and rails did not 
indicate that such damage was going on. Suspecting the cause, 
we made a test between the telephone cables in a manhole and 
a hydrant, which at once showed the reason. The mains were 
positive to cables from 1 to 3 volts —the soil, wet clay and 
gravel. It often happens that pipes are damaged upon streets 
where there are no tracks. As a matter of fact, the tracks have 
nothing to do with this feature of electrolysis. We have known 
more than one case where water and gas superintendents have 
complained to the railway people that their pipes were being 
damaged by currents upon certain streets, and they would be 
met by the statement that it could not be railway currents be- 
cause there were no tracks on such streets. 

Fig. 2 illustrates how a 3-inch cast-iron gas main was de- 
stroyed for about thirty feet in a western city. This main passed 
directly over the concrete conduit, nearly or quite touching it. 
The ends of the pipe after the damaged part had been removed 
were plugged, and gas fed from each side of the conduit. The 
portion damaged was full of holes and pittings. The gas main 
was positive to the conduit cables from 1.0 to 1.3 volt — soil, 
wet clay. There were no tracks on this street, and the railway 
company refused to pay the bills for damaged pipe until we made 
the tests and the true reason for the damage discovered and 
explained. In this case the wet clay soil and nearness of pipe 
to conduit made up for the comparatively low potential of 1 
volt to destroy the pipe. 

Fig. 3. The plan and section is shown of a 3-duct conduit 
as found at an excavation recently in an eastern city; also 
cross-section drawing of a 20-inch water main, which crossed 
under the conduit at right angles. The main was 18 inches 
below the conduit. This main was positive to cables in the 
conduit to a maximum of 11 volts. Fortunately for the main, 
the soil was sandy. There was some corrosion, but’ not impor- 
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tant, as it was spread over the surface, and no pittings. The 
ducts in this conduit were of the thin sheet-iron class, with the 
interior cement lining. 


Pesmion of TRAcKS, PIPES ANC TELEPHONE AT 
EXCHANGE AND FOUNTAIN STREETS AS PER EXCAVATION AUG. DOS. 
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Fig. 4. This was located a short distance from Fig. 3 in the 
same city, and will be of interest as showing the effect of a bond 
connection from the cables to the power house. The maximum 
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potential between water main and telephone cables was also 
11 volts at this point. The rails were 10 volts positive to 

the cables. The rails were, therefore, being robbed of current 

as well as the pipes by this connection. The gas main was also 

of the same potential difference to cables as the water main. 

The iron pipe A contained a lead-covered cable which crossed 

the street diagonally to a distributing pole and rested on top of 

the gas pipe B, which was found very badly corroded. The 

copper conductor shown in the drawing from the manhole to the 

power house a short distance away is of 500 000 C. M. capacity. 

The effect of this heavy connection was the cause of the high . 
potential readings between pipes and cables over a large area. 

It was really a case of “ over-bonding.”” The railway company 

codéperated with us in the attempt to remedy this dangerous 

condition, and to that end a connection was made at D between 

the copper conductor and the rails under which the conductor 

lay as it passed to the telephone manhole. This connection 

had quite a pronounced effect in reducing the high potential 

difference between mains and cables. After the connection 

was made, the highest observed reading at this point was 4 volts 

instead of 11, and at other points where equally high readings 

had been observed, they were reduced to 2.2 volts maximum 

readings. Between tracks and cables, instead of 10 volts, the 
polarity, varying slightly in both directions, could be measured 

only in millivolts. Between mains and rails the readings were 

slightly higher with mains continually positive, where formerly 

the polarity was in both directions. 

On the whole, however, the connection to the rails relieved a 
menacing situation, and in view of the sandy soil but little is 
now to be feared from electrolysis, unless a service pipe or main 
somewhere is close to or in direct contact with the -conduit. 
This bond to the telephone cables (before it was changed) placed 
the mains dangerously positive to the cables for over a mile in 
one street. No attempt was made apparently to ascertain what 
effect such bond had upon the mains by either the telephone 
company or railway company, and the water department, of 
course, was in ignorance of such bond, which was causing corro- 
sion upon the mains which would doubtless have been very 
serious if it had been left undisturbed. 
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Fig. 5. Shows a resistance curve of a block of concrete when 
submerged in water. This view was shown in our paper before 
the Institute of Electrical Engineers in New York, and illustrates 
the rapid fall of resistance of concrete when submerged in water 
or placed in damp earth. It will be noticed that, owing to its 
moisture absorbent qualities, concrete breaks down as an insulator 
in about seventy-two hours, becoming a fairly good conductor, — 
even better than the average soils found in the streets of cities. 


7 


Fie. 5. 


This is pertinent to our subject, as we are dealing with a long 
stretch of concrete in the ground much too close to pipes for the 
comfort of their owners. 

At the topical discussion of this Association in December, 1905, 
Mr. W. E. Foss described a 6-inch main destroyed under a tele- 
phone conduit as follows: 

“A 6-inch hydrant pipe burst while the hydrant was in 
use during the fire which destroyed the Academy of Music in 


i 
2 
(E ir Report! Na 
| 
| | | 
j 
i 
| 


KNUDSON. 173 


Chelsea, Mass., January 11, 1905. This break was due to the 
disintegration of the iron by electrolysis at the point where it 
crossed under a telephone cable, which had been bonded to the 
railway return for protection.” 

Fig. 6 refers to.an intersection of streets in a large city showing 
water mains, telephone, and electric light conduits, illustrating 


Trach 


Telephone Conduit 


Conditions as found at - street 


intersection, ina large city, 


another case of “ over-bonding.”” Two copper railway conduc- 
tors of 500 000 C. M. were found connected with a through line 
of telephone cables in this conduit in one of the principal streets 
of a large city. These connections were only about 500 feet 
apart. Tests made by the writer in 1906 disclosed a dangerous 
condition for the water pipes. Mains were positive to the cables 


\\ 
1 — 
|| 
| 
| | 
: | 
| 
||| = 
| 
Fie. 6. 
a 


174 ELECTROLYSIS UPON WATER AND GAS PIPES, 


2.5 volts, and two service pipes had failed which passed under 
the concrete conduit. 

Plate I is from a photograph of one of these lead service pipes 
which failed. This pipe was damaged from the main to the build- 
ing, some twenty-eight feet, so badly it was considered unfit for 
further use and was replaced with new pipe. 

Referring again to Fig. 6,-the attention of both the railway 
and the telephone companies’ engineers was called to this con- 
tinuing menace to pipes, but’ nothing in the way of remedy at 
that time (1906) was undertaken. Last fall we made this case 
a special study, as three more services had failed, and the mains 
were being damaged. An effort at remedy was undertaken with 
both companies codperating. It was believed that two such 
large conductors so near together were unnecessary for cable 
protection and that one or possibly both could be dispensed 
with. One of these conductors was, therefore, cut, and a large 
switch inserted, so that tests could be made with the conductor 
open and closed. All the telephone people asked was that 
their cable sheaths be kept negative to rails, and we did not propose 
to deprive them of protection. It was found, however, when the 
switch was open, that the cables were ‘still negative to rails 0.2 
to 1.3 volt. With the switch closed during the evening peak load, 
the potential difference reached 10 volts negative to both pipes 
and rails. In other words, under normal conditions the water 
mains during the day load were 2.5 volts positive to the cables and 
at evening load 10 volts. The other cable connection was also 
opened, and it was found, with some surprise, that the telephone 
cables still remained negative to rails, so that with both conduc- 
tors disconnected from the cables they were protected and in no 
danger from electrolysis. Both of these connections were, there- 
fore, permanently dispensed with. With both conductors open, 
the water pipes were 0.4 volts positive to cables. The heavy 
flow of current on these conductors when connected to cables 
was measured. On one of them there was at times of peak 
loads 750 amperes, and on the other, 350 amperes, or a. total of 
1 100 amperes, all of which had to flow through a portion, at least, 
of the lead coverings of these cables. 

The drawing Fig. 6 shows where this telephone oinitett was 
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placed, and the water pipes which pass under it. There are 
three water mains which cross at right angles, —a 24-inch, 
16-inch H. P. F., and an 8-inch. Parallel with the conduit is 
an 8-inch close under the conduit, which passes through two 
telephone vaults, they being built up around it. It was in these 
vaults that the connections were made. 

Fig. 7 is a cross section of the 24-inch main, showing the con- 
duit 10 inches above it; also plan view of the telephone conduit 
with the 8-inch main passing through one of the manholes. This 
main was uncovered at this point, and considerable corrosion 
found distributed over its surface, but there were no pittings, 
so far as could be séen. 

The part underneath the conduit showed a heavy deposit of 
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oxide of iron about an inch thick in the sandy soil. An in- 
teresting sample of the scale from this main, which includes a 
stone, is furnished as an exhibit. This scale, which is simply 
sand filled with the iron deposit, is the best evidence of electro- 
lytic action upon a water or gas main. 

. Fig. 8 shows a view of a conduit in another street in the same 
city, where it was found resting directly upon an 8-inch water 
main. Pittings were found on the main each side of the conduit. 

Fig. 9 shows a main in the same street as the former, a few 
blocks south. It was 11 inches below the conduit, which gave 
an opportunity to examine its condition. Several pittings were 
found, some quite large and 4 inch in depth. In these two cases 
the potential difference was 1.8 volts maximum, the direct test 
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between the conduit side with a wire nail driven into it for con- 
nection and water main was 0.5 volt, and the same with an 1}- 
inch gas pipe, which was nearly destroyed at that point. 

In view of the importance the bonded cables have in respect to 
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electrolysis upon pipes, the telephone companies should be re- 
quired to furnish to water departments a plan showing where their 
cables are connected to the railway return as well as the size 
of such connections, and also to report any additions or changes 
in these contiections. 
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Those in charge of water works should have their own volt- 
meter, so that tests can be made between cables and mains and 
a watch kept of the potential differences. In most cases a volt- 
meter connection can be made between hydrants and cables by 
pressing a file against the iron pipe which encloses a lead-covered 
cable, where it passes up a telephone pole to the distribution box. 
In such ease it is not necessary to remove the heavy manhole 
covers; besides, such covers should not be removed without 
obtaining permission from the telephone company. No regular 
survey for electrolysis in a city nowadays should be considered 
complete unless it includes thorough tests between underground 
cables and mains, as well as between rails and mains. The cable 
tests are, we believe, of greater importance. 

The two cases of “ over-bonding’’ we have mentioned may 
have been due either to a mistake in engineering or to changes in 
railway return feeders after such bonds were made. As a result 
of these discoveries the railway company and the telephone 
company are required by both of these cities to report to the 
water departments any future connections that are to be made. 
The telephone company should be required to show, by temporary 
connections and tests, what the potential difference is to be 
between pipes and cables before they are made final. The 
bonding of cable sheaths to railway returns should be made 
with the city considered as a whole, and not indiscriminately, 
such as placing bonds mostly in one place. No concrete conduit 
should be allowed on top of or resting against a main anywhere 
in a city. Such a condition is practically the same as though the 
pipes were bonded to the railway return. 

No consideration by either telephone companies or railway 
companies seems to be given as to the effect cable bonding has 
upon adjacent water and gas pipes. Pipes in the ground need 
protection from electrolysis just as much as telephone cables, 
and the protection of cables should not be at the expense of the 
pipes. This phase of electrolysis, therefore, as we have en- 
deavored to show by practical illustrations, introduces new 
features and problems which are often difficult to solve when 
looking for remedy. Acute cases may sometimes be modified 
similar to those mentioned, but, after all, in looking for the prime 
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cause of this phase of electrolysis upon underground pipes, we 
are brought back to the same old cause prevailing in many 
other directions, namely, the grounded circuit of the electric 
railways. 

DISCUSSION. 


Mr. Bowers. I would like to ask Mr. Knudson how near it 

is possible with safety to lay a conduit to a water-pipe. In 
the illustration that he showed us they were 11 inches apart, 
and the pipe was in bad shape. I would like to know how near 
they can be put together safely. 
_ Mr. Knupson. It is just as well to keep the pipes as far away 
from the telephone conduits as you possibly can. Where the 
service pipes go underneath the conduit to buildings, instead of 
putting them up against the bottom of the conduit, let them go 
down as deep as possible. Keep them as far away as possible, 
because there is no telling how the current will flow along the pipes 
and pass out of them at any convenient point, and generally the 
point which is nearest to the conduit is where the most of the 
current leaves. I don’t know that any prescribed rule can be laid 
down as to the distance, whether 6 inches or 12 inches or 2 feet. 
It depends largely on the character of the soil as well as on other 
things. If the soil is of sand there will not much current pass, 
even at 11 or 12 inches; if it is wet clay, then you may expect 
the current to pass in such cases. It depends largely on the 
character of the soil. I do not see how we can place the dis- 
tance for safety as a rule between conduits and pipes that will 
apply in all cases. 

A MemBer. I understand that the damage is done to a water 
pipe where the electrical current leaves and not where it enters it. 
Now I would like to ask if there is any way of knowing when a 
pipe has become charged, so that a person, say a workman, when 
he is digging up the pipe, could tell or have reason to suspect 
there is electrolytic action taking place there, before the pipe 
has got so bad that it will show pitting, — from the softening of 
the metal, or something of that kind. 

Mr. Knupson. Such cases have occurred where workmen 
are quite familiar with electrolysis effects. If they find that there 
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are pits, which can be dug out of the pipe, then they know, you 
might say by rule of thumb, that electrolytic action is going on. 
But the ordinary workman very rarely discovers such pittings. 
They have to be looked after and examined for. If the surface 
of a pipe that is damaged is cleaned off it will look about the 
same as an almost new pipe to the casual observer. But if you 
take a hand pick and go around and sound on that pipe, you will 
be very apt to discover pittings here and there if corrosion is 
going on. An ordinary workman, perhaps, or the foreman of the 
gang, can then find these places by sounding or tapping around on 
the pipe with an ordinary short, sharp hand pick. A test should 
be made with a voltmeter so as to verify it, to see what voltage 
there is between the pipe and the rails, and you will, as a rule, 
find these pittings when near the rails; not in the outlying sections 
of a city where the current is going into the rails, but where it is 
coming out probably not far from the power house. 

Mr. McMitten.* I would like to ask if it is true that the 
pipe becomes soft, after it has been charged, before it shows 
any sign. As I understand it, the metal will become soft. Now, 
of course, a man drilling a hole, say, making a tap, if he found 
the. pipe soft when drilling, would have a pretty good indication 
that he should look out for electrolysis. What I mean by that 
is that a common workmen might have reason to suspect that 
there was electrolysis without the use of any special appliances. 

Mr. Knupson. That might be the case if in drilling a pipe 
he came across a portion of the pipe which was soft. That 
would mean that you ought at once to have tests made to see if 
there were electrical conditions which would cause electrolysis 


at that point. 


* Superintendent of water works, North Billerica, Mass. 
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GROUNDING ELECTRIC LIGHT WIRES ON WATER PIPES. 


BY ¥,. E. MERRILL, WATER COMMISSIONER, SOMERVILLE, MASS. 
[Read February 9, 1909.] 


Although the study of electricity and its effects is, in the main, 
foreign to the requirements of a superintendent of water works, 
yet in some ways, as with the subject of the electrolytic action on 
water pipes of currents from underground sources, and that of the 
grounding on water pipes of stray currents from overhead sources, 
the water-works superintendent is brought more or less closely into 
touch with matters pertaining to the action of that force, through 
its connection with other public utilities and through the studies 
which become necessary for him to make i: order to deal intelli- 
gently with the problems which arise in connection with his own 
works on account of such relationship. 

The subject of this paper, then, is not to be treated by the writer 
from a technical standpoint, but is presented as an “‘ experience 
paper,” giving, for the information of other superintendents who 
may be considering the matter, a brief review of the study made 
of the question of grounding electric light wires on the water pipes 
in the city of Somerville, and its results. 

The matter of grounding such wires on the distribution pipes of 
the ‘Somerville water works was first brought before the writer 
for his consideration some seven years ago, when a formal request 
was received from the general manager of our local lighting com- 
pany for permission to attach the secondary connections of the 
company’s transformers to the mains of our water distribution 
system. 

The reason given for such request was that the safety of their 
customers and of the public made it necessary that the secondaries 
be grounded, and that, while it was their intention in most cases 
to make the ground at the base of the pole by digging down to 
damp earth and placing there a copper or other metallic plate, or by 
driving an iron pipe down to water, there were some places where 
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the nature of the soil would make this method of grounding im- 
practicable, and in such places they wished to make direct connec- 
tion with the water mains. This connection they proposed to 
make in a manner approved by the water commissioner, and they 
agreed to give any reasonable guarantee to protect the city in 
every way from damages caused by such attachments. The 
method at that time suggested for connecting the wires to the 
mains was by means of a plug screwed into a hole tapped in the 
pipe as near as practicable to the transformer. Permission to 
ground their wires to the water pipes within buildings was not at 
that time sought. Support in their contention for the desired 
privilege was given by the National Board of Fire Underwriters, 
who had made a provision in their printed rules and regulations 
that such wires should be connected to all available underground 
water pipes, anticipating, presumably, no opposition on the part 
of the owners of water works to such use being made of their 
property. : 

While the arguments advanced by the lighting company, in 
support of their petition, seemed sound, and the menace to the 
property and interests of the city appeared to be remote, never- 
theless an electrician to whom the matter had been submitted 
advised that, on account of the uncertainties of the effect of elec- 
tric currents which might get into the water pipe system, and the 
difficulty, if any trouble did arise, of establishing the fact that 
it was caused by ground wires, and the possibility of attendant 
complications, it would be better not to grant the desired permis- 
sion. So it was decided at that time not to allow the use of the 
water pipes for any other purpose than the conveyance of water, 
as the lighting company had not established the fact that their 
stray high-tension currents could not be disposed of through some 
other medium than the water distribution system. 

Some years later another lighting company, which had in the 
meantime absorbed the property of our local company, made an 
attempt to ground its house service wires on the water pipes enter- 
ing the premises without first having obtained authority from the 
city to make such use of its pipes. To this procedure the city 
naturally objected, and its subsequent action in the matter led the 
lighting company to discontinue its work and to commence nego- 
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tiations for obtaining the desired privilege. This resulted in 

another consideration of the whole subject on the part of the city, 
and a deeper investigation into its merits and its objectionable 
features. 

The lighting company set forth in its argument in favor of the 
grounding privilege that within the last few years there had been 
a considerable number of accidents due to the high-tension current 
getting on to the house wires which were intended to carry low- 
tension currents only, —in some cases caused by actual contact be- 
tween the wires on pole lines and in other cases due to the breaking 
down of transformers; that there was absolutely no current passing 
over the wire under normal conditions, but that in the event of a 
breakdown in the transformer, or the crossing of wires in the street, 
the current would flow for an instant of time over the secondary, 
blow the fuse in the transformer, thus disconnecting the electric 
supply to the premises, and, supposedly, escape via the ground wire 
to the. earth through the water pipe, thus protecting the house and 
its occupants from injury; also that it was practically impossible 
to obtain a proper ground in places situated on elevated land by 
driving pipes in the street, and that the only other way to accom- 
plish the purpose was to connect to the water pipes. 

The statement of their case thus advanced by the lighting com- 
pany seemed to indicate a necessity for the adoption of some 
protective measure to avert danger to life and property, and while 
it did not appear clear to the writer that danger would be averted 
to the workman who happened to be setting a water meter or 
repairing a service pipe at the time that a stray high-tension cur- 


rent came along such a pipe; or that the method advocated by. 


the company, of attaching their wires to the water pipes, was the 
only one available to them of accomplishing the desired result, 
inasmuch as a copper plate buried in the earth in an approved 
manner and properly connected would make a most excellent 
ground for the lighting service of each house, yet grounding on 
the pipes did seem to be the easiest and least expensive method, 
and so, with the desire to codperate in the matter as far as it 
appeared to be practicable, the city pursued its investigations 
further, calling in a consulting electrical engineer and expert for 
his opinion and advice on the following points, viz., As to the 


i 
| 
i q 5 


MERRILL. 183 


danger, resulting from attaching ground wires to water pipes, of 
injuring workmen engaged in setting meters or making repairs 
on the pipes, or other persons, or the general public, or preperty; 
as to the possible injury of the water pipes; and as to the general 
propriety of such an arrangement. 

In his report this expert stated that he regarded the grounding 
of the secondary wires a necessary safety precaution, the neglect 
of which almost amounts to criminal negligence, and that the only 
question involved was the way in which this grounding should be 
carried out. From the opinion of this expert it was gathered that 
(using in part his own language) although a ground wire, when the 
system is in its normal condition, carries no current of any kind, 
it may carry more or less of the secondary, low-voltage current 
owing to accidental grounds elsewhere; or it may receive the 
primary current through a fault in the transformer, for a high- 
tension primary system is now and then liable to accidents, and it 
is the office of the ground wire to avert danger in such cases. If 
properly installed there is no probability of a shock from the 
secondary current, and there would be no danger from such a shock 
at the ordinary secondary voltages even if it did occur, although it 
might bea bit surprising. When the primary current, on rare occa- 
sions, does break through the transformer insulation, the ground wire 
thus charged, if securely grounded, is not a source of danger, and, in 
fact, averts very grave danger; the transformer under these condi- 
tions is burned out and the fault becomes apparent. When prac- 
ticable it is better to ground outside a building than in it, but in 
many cases it is difficult to secure a good and reliable ground in 
this way, and it becomes advisable to carry the ground wire 
through the cellar wall to ground at the nearest practicable point 
on the water piping. If proper precautions are taken, this is 
entirely safe. Injury to the water pipes from grounding upon 
them is a remote contingency. The chief possibility of danger 
to be guarded against is while repairing a house water pipe; this 
can be overcome by disconnecting the transformer temporarily or 
by other means, such as detaching or cutting away the connection 
on the house service pipe. ‘‘In my judgment,” the expert re- 
ports, ‘“‘ the chances of trouble while working on water services 
upon which secondaries are grounded are very remote, but they 
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exist and can be practically avoided. No injury to the water pipes 
is to be anticipated as the result of grounding, but in using the 
water pipes for grounding the illuminating company should co- 
operate with the water commissioner to the fullest extent by seeing 
that the work is well performed and properly maintained.” 

After thoroughly studying this expert opinion it seemed tha 
the city might with safety and propriety permit the use of its water 
pipe system for the purpose desired by the lighting company if a 
satisfactory working agreement could be made; so the next pro- 
cedure on the part of the city was to attempt to draw up a form 
of agreement which would be mutually acceptable to the city and 
to the company. Spoken quickly this seems an easy matter, but 
in this case it took the greater part of a year before the reconcilia- 
tion of conflicting opinions could be effected and the necessary 
signatures attached to the instrument. 

The agreement as finally assented to and signed by the lighting 
company provides that, whereas said company desires to ground 
its secondary wires which run from poles and underground con- 
duits to buildings in Somerville on distributing pipes ‘which are 
connected with the water system of said city, the purpose of said 
grounding being to provide greater protection against injury to 
persons and property from electricity passing along said wires, 
permission is given for such grounding, subject to certain condi- 
tions, viz.: 

Such grounding shall be done and maintained in a manner 
satisfactory to the water commissioner and the commissioner of 
electric lines and lights of the city. 

The water commissioner may at any time remove any or all 
such wires and the company shall pay to the city the expense of 
such removal. 

Such permission may be withdrawn and revoked by the water 
commissioner at any time as to all or any of said wires, and there- 
upon the company shall forthwith remove the same, and its rights 
to make or continue such grounding shall forthwith cease and 
terminate. 

That, as all secondaries should be grounded as a precaution 
for public safety, the lighting company must see to it that this is 
done as quickly as possible. 
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That when this grounding is done within a building the work is 
to fully comply with the insurance regulations, with particular 
attention to making the ground connection with the water pipes 
as near the cellar wall as possible, and not further in where it will 
be in the way of working on the pipes and water meters. 

That whenever it is, in the judgment of the water commissioner, 
practicable to make a suitable ground outside the building or at 
certain points on the mains themselves, this is to be done, and that 
such grounds are to be made by plugs screwed into the pipe, and 
not by clamps, and that they must be rigorously inspected and 
kept in order by the lighting company. 

That in order to avert possible danger in working upon water 
services on which grounds are made, the lighting company, when- 
ever notified to do so, is to disconnect its wires during the course 
of repairs and reconnect them when the work is completed. 

That in case of temporary repairs, when such notification cannot 
be waited for, the water department is authorized to clear the 
ground wire by removing the clamps or by cutting the wire in 
order to proceed with the work, but they must at once notify the 
lighting company to reconnect; it being understood that the light- 
ing company shall hold the city harmless in any casualty resulting 
from lack of such notification, and shall make suitable inspection 
to maintain its grounds intact throughout the city. 

The fifth section provides for the payment of an agreed sum to 
cover the estimated cost to the city for clerical work, inspection, 
and other expenses incidental to the subject-matter of the agree- 
ment. 

Section 6 provides that this agreement shall apply to all such 
connections with the water system, whether heretofore or hereafter 
made, and whether made by the company or by any other corpo- 
ration or person, it being the intention that the company shall 
assume entire control of such connections and all responsibility 
therefor. 

Section 7 provides that the company shall furnish the water 
commissioner at all times a full and correct statement, in form 
satisfactory to him, of all buildings and places where wires are so 
grounded and shall keep such statement accurately revised. 

And finally, the lighting company accepts the permission on the 
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conditions herein stated and agrees with the city of Somerville 
that it will indemnify and save harmless said city from losses, 
liabilities, damages, claims, and suits arising in any way out of said 
grounding of wires or out of said permission. 

As it was now felt that the interests of the city of Somerville 
were satisfactorily protected in the matter, it became the pleasure 
of the water commissioner to authorize the lighting company to 
proceed with the grounding of their secondary wires on the water 
pipes of the city, and at the present time seven hundred and eighty 
are so connected and no deleterious effects or difficulties of any 
kind have come to the writer’s knowledge as a result of such 
grounding. 

Now, Mr. President, before taking my seat, I wish informally 
to introduce to you, and the gentlemen present, several officers 
of the Boston Edison Electric Illuminating Company, who have 
kindly consented to come here this afternoon as,my guests, and 
to take such part in the discussion of the papers as may seem to 
them desirable and advisable from the standpoint of the lighting 
company. Mr. Cowles, superintendent of installation of the 
Edison Company, under whose direct supervision I understand the 
installation of house services comes, has kindly expressed his 
willingness to answer any questions which any members may like 
to ask relative to the grounding of transformers or house service 
wires and the precautions and methods which the Edison Company 
has taken to protect life and property from currents passing over 
wires. Mr. Lott, whom many of us know as the former Commis- 
sioner of Wires of the city of Boston, now the Superintendent of 
Right of Way and Street Lighting of the Edison Company, on 
account of his long and varied experience with city officials in the 
matter of making agreements, etc., I am sure can say something 
of interest to us. Mr. Smith was the one who, as superintendent 
of our local lighting company, first brought to my attention the 
grounding of secondary.wires of transformers to water mains. 
He is now an official of the Edison Company. For some time 
previous to his service as superintendent of the Lighting Company 
in Somerville he was superintendent of water-works in a western 
city, and, therefore, he is, I am sure, additionally welcomed to sit 
with us this afternoon, on account of his former membership in 
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the water-works fraternity; and I think he can speak to us with 
interest from his double standpoint of water-works and electric 
light superintendent. 


DISCUSSION. 


THE PREsIDENT. Gentlemen, you have heard Mr. Merrill’s 
paper, and what he has had to say about the officials of the Boston 
Edison Electric Illuminating Company being here. Of course 
this is a subject which will bear a great deal of discussion, and 
especially in connection with Mr. Knudson’s paper, for I presume 
that what applies to grounding electric light wires also, to a certain 
extent, applies to grounding telephone wires; that is, if the tele- 
phone wires came in contact with the electric light wires you 
would have the same potential on your pipe in one case as in the 
other. I hope the members will be free to discuss the subject and 
to ask any questions they want, and I can assure the gentlemen 
from the Boston Edison Company that we will be very glad to hear 
from them and to get any information possible. 

Mr. JoHN C. WuitNEy.* Ishould like to ask Mr. Merrill, in case 
of the death of an employee of the Somerville Water Department, 
caused by a stray current on this connection, to whom would the 
heirs of the man look for damages? 

Mr. Merrity. Fortunately, Mr. President, we haven’t had 
any such case, but I presume they would look to the city, in the 
first place, and the city naturally would look to the lighting com- 
pany. 

Mr. Knupson.t I don’t know who the expert was who made 
that report to Mr. Merrill, but it seemed to me to be a very good 
one indeed. I have made reports on the same line in another city; 
in fact, in two other cities, and the report which was made to Mr. 
Merrill coincided very closely to the two that I made, possibly 
with one exception, and that was in regard to grounding in 
the outlying sections, where there is an alternating current. 
In this city which I have reference to there was, some years 
ago, a burn-out on a transformer which wason a pole. That 


* Water Commissioner, Newton, Mass. 
+ Electrical Engineer, New York City. 
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threw the high-tension current into the lamp circuit and into 
buildings and houses. There were two fatalities. Now, we 
didn’t want to order out the grounds on those pipes, and we didn’t; 
we let them stay there, but thereafter in our recommendations we 
suggested that wherever it was practicable the ground in the 
outlying sections, where the alternating current prevailed, should 
be made to the mains in the streets and not inside of buildings. 

We made another point, too, in regard to connecting the grounds 
inside of buildings to water-pipes. Suppose, for instance, an 
accident happened, — the transformer was burned out at the time 
the men were at work on the outside of a house repairing a service 
pipe and a high-tension current went through that part of the 
circuit; if the service pipe was separated just at that time and a 
man had hold of each end of the pipe, there would be an oppor- 
tunity for a fatal accident. In such a case would the city be 
responsible for giving permission to make this ground? That 
was a point discussed in our report and provided for. 

Mr. Wiuram E. Foss.* I would like to ask Mr. Merrill why 
it is ever necessary to make the ground inside of the house rather 
than to the main outside of the house. 

Mr. Merrity. As matter of convenience in inspection, I should 
say, and as a saving of expense. The provision was that if at any 
time it seemed expedient to ground the wires outside of the houses, 
that should be done. I presume your thought, Mr. Foss, is to 
ground them on the water mains at the transformers? 

Mr. Foss. Yes, I think it would be much preferable to ground- 
ing them inside the house, for I have found very high resistance 
joints in the service pipes, especially at the meters, 1,000 ohms 
sometimes. A ground on the house side of the meter would be 
of no use whatever as a safety valve, and the place for it, I should 
think, is outside on the mains. 

Mr. Merritt. That is undoubtedly so under those conditions, 
but the requirement is that the ground be made not on the house 
side but on the street side of the meter, beyond the shut-off and 
meter joints, so it has not been thought needful to require the 
company to go outside the wall with their wire and to adopt the 


* Division Engineer, Metropolitan Water Works, Boston, Mass. 
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expensive measures that would be necessary in order that such 
grounds might be inspected and properly maintained. 

Mr. Foss. Are any tests made of the resistance of the joints 
in the service pipes back to the-main before grounding is allowed? 

Mr. MerrRILu. If so, that comes under the supervision of the 
department of inspection of wires. The commissioner of wires 
might tell you, but I am unable to answer the question as to just 
what tests are made. The water department has not made any 
such tests. 

Mr. Foss. Then there is the possibility of lightning striking 
on the transformer circuit and getting into a house that way, 
which would not occur if the transformer was grounded on the 
main. 

Mr. Merritu. I would suggest that at this time, perhaps, as 
Mr. Lott is a great deal more of an electrical expert than I am, 
and Mr. Foss’s reputation in that direction is well-known to every- 
body, it might be well now to hear from Mr. Lott in regard to the 
matter of grounding. Perhaps he can give us some information 
which will be of interest. 

Mr. Doyte.* I would like to ask why it is necessary to ground 
either telephone or electric light wires to service pipes either 
inside or outside? We have in Worcester over 16 000 services, 
and I don’t know of one that is a ground either inside or outside. 

THE PRESIDENT. We will hear what Mr. Lott has to say, and 
I understand that later Mr. Cowles will answer Mr. Doyle’s question 
and any other questions which may be asked. 

Mr. Wituram H. Lorr. Mr. President and Gentlemen, I have 
heard one of the fairest and squarest reports, on a subject that 
a man might well be a partisan on, that I have ever had the 
pleasure of listening to in my life. 

Now when this matter came up, it was in this manner: It was 
a new proposition. It seemed the solution of something that 
had been for years on the minds of everybody interested in the 
situation. It developed that this thing could be done without 
harm to the water-pipes. The technicalities of this matter I am 
not going into. Mr. Cowles is the man to do that, and what he 
doesn’t know about this matter won’t be worth talking about, 
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so when I get through you can ask him anything you are a mind 
to and he will answer your questions. I simply want to state 
in a plain, practical way the facts concerning the situation in 
Somerville. 

When we started we went on the theory, and I believe the 
theory is still good, that permission from the householder, the 
man who owned the pipe, was sufficient for all our needs. So in 
every case we received a permit from the householder to make 
this attachment, after explaining to him the necessity therefor, 
and explaining matters so as to relieve his mind as to any possible 
trouble. We went along, and I don’t recall that we had run up 
against a snag in a place, excepting in one town adjoining 
Somerville, and I put the matter to them in this way, just as I 
did to everybody else: Where does the water company come in? 
That is the first point to be established. Have they been able to 
show any damage? any injury, or anything of that nature? Not 
yet. Now I said, gentlemen, this is a matter where it is sufficient 
for us if we have permission from the owner of the house to make 
this attachment. It is conceded by all interested parties that 
it should be done. Now, if you come into this thing, which I 
don’t think you ought to do, then you become a party to it, and 


my advice to you is, until the thing is further developed and more - 


information obtained about it, take the wisest course and have 
nothing to do with it. And I have this to say, that in every city 
and town on the Edison system, with the exception of one city 
and one town, they have thought that was the thing to do, and 
have no doubt that they are waiting to-day watching develop- 
ments; and as soon as the water companies can show damage, 
incidental or otherwise, then they will have a right to come in, 
but until then I question very much whether they have or not. 
However, that is only my opinion. In the case to which I have 
referred, I said, ‘‘ Now, gentlemen, if you want to become a party 
to this and come into it, then we will give you a guarantee or an 
indemnity bond that will save you harmless from all damage.” 
The town accepted that, and we are satisfied, and we have never 
had a word of complaint from that day to this, and that was four 


years ago. 
But in Somerville we found it quite different. Corporations 
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have their faults, a great many of them; they are human, but the 
majority of them are square and desire the good will of the 
public. They depend upon the public for its support. But they are 
just as liable to injury, fraud, and wrong-doing from the public 
as the public is from what it considers the corporations are doing 
to it. So when this matter was worked up so thoroughly by 
the commissioner and his friends and confréres, they insisted 
that there should be payment. I regret that we ever acceded to 
it; while the amount of money involved is a very small matter, 
yet if we were back where we were then I should positively advise 
the company against it. They put it down in the agreement as 
“ clerical work.”’ I am not going to call it by any ugly name, 
because I have too much regard for my friend the commissioner, 
but you can insert the word to suit yourselves. We went along 
with all this hurrah, and almost every official in the city of Somer- 
ville thought there was a chance to damn the Edison Company. 
We were threatened with injunctions, and I was almost afraid 
I was going to be arrested for something I hadn’t done, but 
through the calm spirit of our friend we were finally led out of 
troubled waters to peace. Now, some people cry for peace, some 
people fight for peace, and some people buy peace, and that is 
just exactly what the Edison Company did in Somerville. And 
yet there is no peace; there is no such thing as peace, and that 
is as far as I care to go to-day. I just want to say that I have 
meant every word I have said about Merrill; I am going to sing 
his praises every chance I get, but I am not going to sing the 
praises of some of his confréres, among whom was a certain 
official — I won’t mention any name — who, when we were put- 
ting our wires underground through Broadway in Somerville, at a 
certair place in the street ordered us to lay a 12-duct line carrying 
6 900 volts square on top of their water main. We protested 
in the strongest manner possible against such a thing as that, 
but we were forced to do it. Now, what will be the result if any 
trouble comes? Will he be to blame? Oh,no. The corporation 
will be the one which will have to suffer. 

Mr. JosepH W. Cow es. Mr. President and Gentlemen, I have 
been somewhat embarrassed by Mr. Lott’s kind words, and at 
the same time I have been reminded of the remark of a gentleman 
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who on one occasion, when a few nice things had been said about 
him, remarked that he always did believe that a few ounces of 
taffy while living were worth tons of epitaphy when dead. So I 
accept the few ounces of taffy for what they are worth. 

I do not know that I can say anything of general interest on this 
very important subject which is before us, particularly that branch 
of the subject which has been dealt with so exhaustively in Mr. 
Merrill’s paper. However, as I assured Mr. Merrill it would give 
me pleasure to be present here and to give any information on the 
subject which might be within my power, I will be very glad to 
do so. 

When the Edison Company decided four years ago to ground 
all alternating current services — and, by the way, by a peculiar 
coincidence I noticed this morning that it was just four years 
ago to-day that the rule went into effect that all services 
for house wiring connected with the alternating current lines of the 
company ‘should from that date be grounded in an approved 
manner, — they were convinced that they were taking a most pro- 
gressive and thoroughly practicable and most beneficial step, and 
we are far more convinced of it to-day than we were then. 

Although the idea of grounding secondaries was by no means 
new, as has been shown by Mr. Merrill’s paper, — it had been in- 
troduced in Somerville nearly three years previously, — it had not 
been put into effect except to a very limited extent. It had been 
done in individual cases for individual reasons, but it was a com- 
paratively new move and little had been done toward accomplish- 
ing a general grounding. In this, as in all new moves, some 
pioneering and some missionary work was necessary, and the 
path of the company was not altogether free from obstacles, as 
has been referred to by Mr. Lott. But four years ago to-day the 
rule went into effect that from that date no services would be 
connected by the company in their alternating current districts 
which were not grounded by an approved method. True to its 
convictions, the company set forth at once to provide the necessary 
grounding for the then existing customers at its own expense. 
Applying that principle throughout its entire system, which was 
then broadening at a rapid rate, it proceeded to install over 5 000 
ground wires at its own expense for its then existing customers, 
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thus showing the firm conviction on the part of the company of the 
desirability and importance of the work. 

Now, as to the objections, and the nature of them, which have 
been raised. There was a considerable feeling of opposition from 
the customers themselves at first, and more particularly certain 
electrical contractors took great pleasure in presenting to the 
minds of the public that the company was asking the customers 
to protect themselves against carelessness, or whatever they 
might choose to call it, on the part of the company; in other 
words, that the company was asking the consumers to pull its 
chestnuts out of the fire. Granting, gentlemen, that accidents 
may happen even due in some way to the fault of the company, 
the chances of such accidents are almost infinitesimal compared 
with accidents which may happen for which the company is 
absolutely unresponsible, which the company has absolutely no 
power to prevent, such as the effect of high winds, storms, sleet, 
falling trees and branches, etc., so that the company is not ex- 
pecting the customer to pull its chestnuts out of the fire, or, in 
other words, to do what the company itself ought to do. 

Certain contractors, also, found great pleasure, apparently, in 
opposing the idea because of the slight additional expense in the 
cost of wiring, due to the additional wire require: for grounding. 
This expense is so slight, and the objection so trivial, that it hardly 
warrants further mention at this time. 

On the part of water companies there naturally arose at first 
a question as to the advisability and safety of doing this. This 
was most natural in view of the troubles which do exist, under 
certain conditions, from electrolytic action, as has been set forth 
in Mr. Knudson’s paper. But it should simply require a few words 
of explanation to make clear the entirely distinct and different 
class in which alternating current grounding comes from that 
which has been recognized for so many years as in some cases 
causing serious trouble. To an untechnical mind it is not easy 
to make clear the difference between the alternating current and 
the so-called direct current, and I would hardly dare attempt at 
this time to explain it, even though it might be interesting to do so. 
But the explanation of the whole question is in the fact that in 
alternating current distribution we are not dealing in any way 
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with the currents of high volume and of constant polarity which 
are dealt with in some classes of electric business. So, as has 
been stated on the records of the National Underwriters Asso- 
ciation, and as was stated in the report of the expert employed 
by the city of Somerville, there is no danger to be expected to 
the pipes from any electrolytic action in the case of alternating 
current supply. There is no current over the ground wire what- 
ever under normal conditions. If, in case of emergency, and that 
is the very purpose for which the ground wire is there, there may 
be an instantaneous flow of current, it is of small volume, in- 
finitely small, compared with what there is in other classes of the 
business, and it is of alternating polarity, so that the possibility 
of electrolytic action or electrolysis from this current is entirely 
unknown. It is not to be expected theoretically, and is entirely 
unknown in practice, as Mr. Merrill has stated in his report. 

In addition to the 5 000 ground wires originally installed by the 
company for the then existing customers, grounding connections 
have been continuously made, not only in Somerville, but prac- 
tically throughout the entire territory of the Boston Edison Com- 
pany, which is not small in extent, as you all know. I am not 
prepared to say at this minute how many such connections have 
been made, but for a guess I would say at least several thousands. 
So if the Boston Edison Company to-day, with approximately 
10 000 services grounded on its system, dating back over a period 
of four years, is able to show you no injurious effect upon the water 
systems due to the passage of its current over these grounding 
connections, is not the proof conclusive that there is no danger 
to be feared? 

Perhaps I answered Mr. Doyle’s question when I stated that 
we must all recognize that accidents may happen. They may 
happen from numerous causes. By accidents, I mean crosses of 
lines, crosses between lines of high potential and lines of low po- 
tential, and those may be due to any one of the reasons which I 
have already mentioned, — falling trees, storms, cyclones, etc., — 
so that it is in the interest of safety, both of life and property, that 
some means shall be provided for the meeting of those emer- 
gencies which may arise. They fortunately are so few in number 
as to be almost insignificant, but so long as we cannot ignore them 
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absolutely, but must recognize their possibility, why is it not in 
every way in line with common sense and good judgment, why is 
it not in every way essential, to provide some means for taking 
care of possible emergencies? That is the reason why the wires 
should.be grounded. 

Now, as to connecting in the cellar rather than outside of the 
cellar wall. It is purely a question of feasibility. The water 
service pipe inside the cellar wall is perfectly accessible, not only 
at the start, but forever after, for as frequent inspection as may be 
called for. Connection on the outside of the cellar wall — never 
mind the expense of it; that may be of no consideration — is in- 
convenient, it is awkward, necessitates digging up the front lawn 
to make the connection, and then the connection is hidden from 
view, so that it is not open for subsequent inspection and care. 
That is the reason why the connection should be made on the 
inside of the cellar wall, chiefly for the sake of subsequent inspec- 
tion, in order that the connection may be watched and taken care 
of just like any other part of the system to which our attention 
is being continually given. 

With reference to the point mentioned of the resistance of 
joints, through shut-offs, meters, etc. One of the points insisted 
upon most rigidly by the underwriters, and by all local insurance 
inspection bodies, is that the connection shall be made in an 
approved manner, that is, by means of an improved clamp, and 
then on the street side of all disconnecting fittings. Under no 
ordinary conditions are connections allowed inside of the shut-off, 
the meter, or any other disconnecting fittings. So that with the 
connection made immediately inside the cellar wall, within 10, 12, 
or 15 inches of where it would be if it were made on the outside 
of the wall, you are in every way as well connected, and you avoid 
all of the objections which I have pointed out to making the con- 
nection outside. To attempt to make such connections generally 
inside, that is, on the house side, of shut-off valves, meters, etc., 
could not be defended from any standpoint. It is not attempted, 
and no attempt has ever been made to defend it. So for those 
reasons the proper and logical place for the connections to be made 
is in the cellar, as close to the cellar wall as possible. 

I listened to Mr. Knudson’s paper with extreme interest, and 
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it brought out much information as to existing conditions. But 
I wish to emphasize this point: That the conditions dealt with by 
Mr. Knudson in his paper are in every way different, and in no 
way similar, to the conditions pertaining to and dealt with in Mr. 
Merrill’s paper. I simply wish to leave this word of warning with 
you, that in the matter of grounding alternating current second- 
aries you do not confound in your minds any relation between 
the conditions surrounding that question with the conditions so 
interestingly set forth in Mr. Knudson’s paper. 

There is a certain gentleman in the electrical fraternity of New 
England who is extremely optimistic, and on a certain occasion he 
made the statement that the only difference between an optimist 
and a pessimist was one or two cocktails. Well, gentlemen, I 
will leave it to my neighbors that my optimism has nothing to do 
with cocktails, either here or elsewhere, but I can assure you from 
the heart that personally, as well as in behalf of the company, 
we are even more optimistic to-day as to the benefits to be derived 
from grounded alternating secondaries than we were four years 
ago. 

Mr. R. C. P. CoaarsHatu.* May I ask one question? How 
would you treat a case where the meter is set outside the house, 
on the lawn? Sometimes it becomes necessary to do that. 

Mr. Cowtes. Those cases have arisen, but they are very few 
in number. They have been dealt with, according to the 
judgment of the local board of inspection. In some cases the 
connection has been carried outside, that is to the street side of the 
water meter. More generally, however, it has been in these rare 
cases connected inside of the meter, that is, accepting those cases 
as the exception to the rule, and believing that on the whole the 
chances of trouble were not sufficient to warrant the more difficult 
task of going back to the street side of the water meter. The 
question has been settled in each case, so far as I know, according 
to the judgment of the local board of inspection. 

Mr. Frank L. Futter.t I would like to ask whether in a special 
case, when the meter is set outside, there couldn’t be something in 
the nature of a by-pass or conductor put around the meter? The 


* Superintendent Water Works, New Bedford, Mass. 
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meter has to be set so it can be read, and why couldn’t a by-pass, 
for the conducting of the current, be put around the meter? 

Mr. Cowes. It seems as if that would accomplish the same 
result. 

Mr. Foss. My question apparently was not understood, and I 
will try to make it clearer, regarding the grounding on the service 
pipe in the house or outside. I meant on the main outside, not 
using the service pipe at all. It occurred to me that possibly it 
would be much better to ground right on to the main pipe itself 
rather than on to the service pipe. And then I brought up also 
the question of the effect of lightning working into a house. Re- 
garding the underwriters’ rules, unfortunately they are not always 
obeyed. I found about a year ago, in the city of Newark, in a 
large Catholic church, the secondary had been grounded on the 
house side of the gas pipe, inside of the meter, and also on a water 
pipe in another part of the city inside the water meter. 

Mr. Joun H. Fiynn. Did I understand Mr. Cowles to say that 
the connection should be made on the street side of the stopcock, 
to get outside of all disconnecting joints? Is that the practice? 

Mr. Cowtes. I said it invariably should be on the street side 
of the disconnecting fittings, having in mind the usual water shut- 
off and fittings on both sides of the meter. 

Mr. Fiynn. It is good water-works practice to have at least 
from one to three such disconnecting joints between the main pipe 
and the stopcock inside the building. Now, if it is not good 
policy to put the connection on the outside, why is it good policy 
to put it in at all? You have the same conditions existing on the 
outside that you have on the inside. 

Mr. Cowes. Possibly I implied the idea, although I did not 
intend to, that the reason for connecting on the street side of all 
disconnecting fittings was because of any fear of the effect upon 
the fittings. Not at all; absolutely not. It is rather to get on the 
street side of any fitting which may perchance be disconnected, 
if, perchance, the water meter may be taken out for any reason, 
temporarily or otherwise, and the water shut off for a day, cr for 
an hour, or for any time. The idea is to get a connection made 
back of anything which may reasonably be expected to be dis- 
connected, cut off, at some time, and by no means because of any 
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fear of the effect upon those fittings. There isn’t anything to fear 
there. It is simply. a question as to the likelihood of the metallic 
circuit being opened, broken, for any reason, temporarily or 
otherwise. 

Referring again to the question of connecting to the mains. | 
Such connections are much more difficult to make at the start, 
and it is infinitely more difficult and more unsatisfactory to main- 
tain any sort of inspection of them. They involve buried con- 
nections. We never know what may have happened. So it is 
simply a case of practicability. 

As regards lightning, it should be borne in mind that the ground 
wire is connected to the service ahead of, that is, on the street side 
of, the service switch and cut-off, a sample of which is on the table, 
so that any high potential current, lightning or otherwise, coming 

_on that line is conducted to the earth before passing through the 
service switch, and, therefore, before passing inside the house at all. 

Mr. Foss. If that ground is sufficient for lightning or for high 
voltage before it gets to the switch, why do you need the other 
ground inside for the low potential circuit? If you already have 
a ground before you reach the basement which is sufficient for 
lightning and high voltage, why do you need the additional ground 
inside the basement? 

Mr. Cowes. There is only one ground in question, sir. I am 
speaking of a grcund wire which extends from the service wires 
to the water pipe. One end is connected to the service wires on 
the street side of all shut-offs for exactly the same reason that it is 
connected to the water pipe on the street side of all shut-offs, so 
as to eliminate the possibility of the circuit being opened, broken, 
through either electric switches or water shut-offs of any kind. 

Mr. CHarLEs W. SHEeRMAN.* I should like to ask Mr. Cowles 
whether, in view of the difficulty of making and maintaining in- 
spection of house ground connections, a single ground of adequate 
capacity from the secondary coil of the transformer to a main 
water pipe would not provide an equally adequate safeguard for 
all the services from that transformer. 

Mr. Cowtss. If such a ground wire of ample capacity could be 
run and maintained with the absolute assurance that at all times 

* Principal Assistant Engineer with Metcalf & Eddy, Boston. Mass. 
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and under all conditions it would be in first-class condition, both 
as to the connections at both ends and in its grounding at the 
other end, such a wire would be very satisfactory. But, perhaps, 
you notice there are a great many “ ifs”’ in there, and it is the 
“ifs”’ that kill it. In other words, you are putting your eggs all 
into one basket and hoping and trusting that the basket won’t 
break. That is contrary to good judgment in any line of business, 
. whether it is the electric business, water business, or any other. 
This method has been tried faithfully and with very poor success 
as compared with the success of the multiple ground system. One 
is the case of a single ground, and the other of multiple grounds. 
You can’t have too many. A dozen is better than one, simply 
because you don’t want all your eggs in one basket. 

Mr. SHERMAN. Of course if it has been faithfully tried and 
proved wanting that is an ample justification for not using that 
system. I believe, however, it was Mark Twain who, in his 
“ Revised Proverbs,” said, “‘ Put all your eggs in one basket, and 
then watch your basket.” 

THE Presipent. We have another official of the Boston 
Edison Company here, who was formerly a water-works superin- 
tendent, as I understand, — Mr. F. Ellwood Smith, suburban sales 
agent of the company. We would like to hear from Mr. Smith. 

Mr. F. Ettwoop Smitx. Some twenty years ago it was my 
- privilege to attend a meeting of this body, as a guest of a member 
in whose employ I was at that time, and I passed a very enjoyable 
afternoon, and in former years I enjoyed very much the reading 
of some of the proceedings of this Association. It is sometimes 
said that it is better to have been a “ has-been ” than never to have 
been at all, and I am very glad that I have been a water-works man. 

Referring to the subject of the grounding of secondaries, I was the 
person who first brought the matter to the attention of my friend 
Mr. Merrill some seven or eight years ago. It is a subject which 
at that time had been agitated among electrical companies, and 
one which has been talked about and argued over as much as, if 
not more than, any other one subject that has been before our 
conventions year after year. The grounding has been recom- 
mended by the insurance rules for a great many years, and while 
the electric light people have, I think, almost universally agreed for 
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a long time that it is desirable and ought to be done, the one 
question has been how to do it. 

From what has been said here this afternoon you might get the 
impression that it was the Edison Company alone which was doing 
this. That is not true, by any means, because, as I say, the 
subject has been discussed at our National Electric Light Asso- 
ciation meetings and other gatherings of electric light people 
throughout the country, and they are all interested in it, and the . 
wires are being grounded in a great many places. 

At the time I first thought of the matter and took it up with 
Mr. Merrill there was, of course, the option of putting in ground 
plates or attaching to water pipes, or some other way of getting 
a suitable ground. When the city concluded that it was not 
advisable to allow us to attach our ground wires to their pipes, I 
tried to see what I could do in the way of ground plates. I visited 
some places where ground plates had been used, and consulted 
with electricians, to find what results they had obtained. I 
found where they had grounded transformers and secondary net- 
works by drilling down into the ground and putting in pipes and 
plates that in some cases were satisfactory and in other cases 
were not satisfactory. In some cases where the work had ap- 
parently been all right when it was first put in, after being installed 
for several months, upon making tests, it would be found that there 
was really no ground, that there was no moisture in the ground 
at that point at that time; so that this method was not a certain 
and sure one of making a ground. 

I took up the matter of driving pipes or setting plates in various 
portions of the city of Somerville, and got some estimates from 
people for doing that work. I found that I was up against it in a 
great many places, because after going down a few feet there was 
ledge, and I found that to ground my secondary networks and my 
transformers in Somerville, in a great many cases I would have to 
practically drill an artesian well, which was, of course, entirely out 
of the question. And while I at that time fully believed that it 
was a proper thing for the protection of the public, and a thing 
which ought to be done, I was obliged then to give it up. Since 
that time it has been talked of from year to year among electrical 
people, and now it is universally agreed that it is something which 
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ought to be done, and I am very glad that our company has suc- 
ceeded in having these grounds on practically all of its services. 

W. E. Foss (by letter). In connection with this subject, a brief 
account of a fire which occurred in Bridgewater, Mass., on April 3, 
and of the conditions revealed by an investigation following the 
fire, may be of interest. 

An electric car had stopped on the Old Colony Street Railway 
tracks in Central Square early in the forenoon, and while the 
conductor was reversing the trolley pole the tag rope broke and 
the released trolley pole flew up and simultaneously made contact 
with the trolley wire and with the lead sheath of an aerial telephone 
cable which was suspended across the street a few feet above the 
trolley wire. The telephone cable extends a short distance south 
on the west side of the square and enters the telephone exchange, 
located on the second floor of a wooden building. A store is 
located in the basement and the first floor of this building, and the 
Masonic Hall is located on:the third floor. 

Simultaneously with the flash which accompanied the contact 
of the trolley pole with the telephone cable in the square a fire 


was discovered in the basement of the Masonic Building. Through 
the efforts of the firemen the fire was confined to the basement 
and extinguished after causing a loss of a few thousand dollars. 
Another fire was discovered in the southwest corner of the 
Masonic Hall on the third floor, and was readily extinguished 
because of the non-inflammable nature of the material at this 


point. 

Investigations made after the fire showed that the telephone 
cable sheath had been grounded on a }-inch galvanized iron pipe 
driven into the dry earth outside of the main building, but under 
a covered flight of stairs leading to the upper floor of the building 
and located in the narrow space between the Masonic Building 
and the adjoining building. This ground pipe was found melted 
off at a point about 14 feet below the surface of the ground, where 
it passed close beside an abandoned wrought-iron gas pipe which 
entered the northeast corner of the basement. Tue gas pipe was 
also melted away for a length of about 3 inches at this point. A 
hole about 2 inches long had been fused into the gas pipe in the 
basement at a point where it crossed over a short nipple on the 
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water service pipe, which also had a hole melted in it at this 
point. 

In the southwest corner of Masonic Hall, where fire was dis- 
covered on the third floor of the building, the gas pipe was located 
near one of the wrought-iron heating pipes. A hole about 2 inches 
in length had been fused in the gas pipe, and the heating pipe also 
showed the effects of fusion at this point. 

Two serious breaks had previously occurred in the main water 
pipes in the square early in 1906 as a result of electrolysis from 
the street railway return current, and as a remedy the main pipe 
was metallically bonded to the rails by the railway engineers. 

Under these conditions the cause of the fire is evident. When 
the positive side of the street railway circuit became connected to 
the telephone cable sheath, a large current of electricity flowed 
over the sheath, ground pipe, gas pipe, water pipe, and the metallic 
bond to the rails because of the low resistance which had been 
made between the water pipe and rails by the metallic bond. 
This current was sufficient to form the large electric ares which 
burned off the ground pipe and gas pipe and fused the holes in the 
gas and water pipes and set fire to the adjacent inflammable 
material in the basement and in the Masonic Hall. 

The experience in this case seems to emphasize the desirability 
of keeping all ground connections off of the service pipes which 
enter the buildings, and shows how serious damage does result 
when grounded currents enter a building and how this danger 
is greatly increased by bonding the water pipes to the rails to 
prevent electrolysis. 

Mr. F. A. McInNEs * (by letter). Electrolysis is a word of un- 
pleasant sound to water-works men, yet under certain conditions 
at least they must consider its possible action in the matter of 
grounding electric lighting circuits to water pipes in houses. 

The following case occurred in Boston recently: 

Four houses were lighted on one secondary circuit, a ground 
being made in each house to service pipe; the water main in 
the street carried an electric current and was at a higher poten- 
tial than the car rails and a Boston Elevated Railway return 
conduit, both rails and conduit being located between the water 
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pipe and the houses: under these conditions part of the current 
on the water pipe flowed through the circuit formed by ¢he services, 
ground wires, and lighting wires. The trouble occurred in the 
service pipe by which the current returned from the house to the 
water main, it being destroyed under the Boston Elevated Railway 
conduit; at this point a path of sufficiently low resistance evi- 
dently caused a part of the current on the service pipe to “ jump ” 
to the conduit, and electrolysis of the pipe resulted. Actual 
measurements showed a flow out from the house towards the con- 
duit and a diminished flow in the same direction between the 
conduit and main pipe. There can be little doubt that the ground 
wires at least hastened the destruction of the service pipe in this 
ease. Until further assurance of safety can be given, it is unwise 
to allow secondary lighting circuits to be grounded to service pipes 
in houses in positive sections of a distribution system, i.e., in 
sections where the water pipes are at a higher potential than car 
rails and other structures; if such grounds are made, a larger flow 
of electricity upon the service pipes must result and increased 
danger of damage from electrolysis is inevitable. 
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COVERED RESERVOIRS. 


Some EXPERIENCES IN THE USE oF CONCRETE IN THEIR 
CONSTRUCTION AND IN MAKING THEM WATERTIGHT. 


BY FRANK L. FULLER, CIVI, ENGINEER, BOSTON, MASS. 
[Read at September, 1993, Convention.] 

Water supplies from ground water or springs require the use of 
covered distributing reservoirs into which no light can penetrate 
if the growth of alge is to be prevented.* Where ground at a 
sufficient elevation can be secured, the covered masonry reservoir, 
generally set partly under ground, is preferable. In many lo- 
calities the lack of sufficiently elevated land compels the use of a 
steel or iron standpipe. This paper has to do with covered reser- 
voirs only, and not covered tanks or standpipes. 

An interesting paper on ‘‘ Covered Reservoirs” was read at 
the Providence, R. I., meeting of this Association in June, 1888, 
by Charles H. Swan. Mr. F. C. Coffin also read a valuable paper 
before the Association on ‘‘ Covered Reservoirs and Their Design,” 
at the May meeting, 1899, dealing especially with the engineering 
features of their construction. 

The town of Wellesley built an open distributing reservoir in 
1884 for the storage of ground water. When first filled the water 
was perfectly transparent, but in a few days it lost its transparency 
and became clouded. This occurred whenever the reservoir was 
cleaned and refilled, which was generally about once in two years, 
when from one to two feet of very dirty water, of a greenish color, 
was removed from the bottom. 

No very disagreeable taste was noticed, probably because 
pumping took place every day, and consumers were supplied 
with a considerable amount of fresh water. 

In 1897 a covered reservoir was built adjacent to the original 


* See report of G. H. Parker, biologist, Massachusetts State Board of Health, dated 
January 4, 1888; reports of Engineer and Chemist, Massachusetts State Board of Health, 
1890; ‘‘A Study of Alge Growth in Reservoirs and Ponds,’”’ F. F. Forbes, JourNaL 
N. E. W. W. Association, 1896. 
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oes cone Town or City. Engineer. Form. Inside Dimensions. Depth of Wa 
1888 Kingston A. H. Howland Circular Diameter 50’ 0” 18’ 0” 
A. Fteley Rectangular Top  125’x 172’ 14’ 6” 
1890-1 Newton 1 A. F. Noyes Batter 1:12 
1891 Franklin, N. H. F. L. Fuller Circular R Top 71’ 0” 17’ 83” 
Diameter Bottom 69’ 0” 
1892 Brookline F. F. Forbes Square i Top 94’ x 94’ 19’ 2” 
Bottom 91.33 
1893 Methuen F. L. Fuller Cireular . Top 95’ 19’ 8}” 
Diameter } Bottom 93’ 0” 
1895 Fiske Warren, Harvard | F. L. Fuller Circular Diameter 22’ 0” 12’ 0” 
1895 Boston City Engineer and | Rectangular 168’ x 67’ 12’ 0” 
C. E. Putnam 
1896 Winchendon F. L. Fuller Circular 2 Top 17’ 84” 
Diameter j Bottom 69’ 0” 
1897 Hospital for Epileptics, | F. L. Fuller Cireular Diameter 41’ 0” 19’ 0” 
Monson 
1897 Wellesley F. C. Coffin Circular Diameter 82’ 0” 15’ 7” 
1897 xroton C. A. Allen Rectangular 167’ x 90’ 9’ 0” 
1901-2 Newton I. T, Farnham Rectangular 165’ 23” x 127’ 14’ 6” 
1902 Natick F. L. Fuller Rectangular Top 212’ x 217’ 27.8" 
Bottom 154’ x 160’ 
1908 Brookline F. F. Forbes Rectangular 333.3! x 162’ 21’ 0” 
1903 Lowney Chocolate Co., | F. L. Fuller Circular Diameter 41’ 0” ai°°5" 
Mansfield 
1903 Shirley F. L. Fuller Cireular Diameter 41’ 0” 20’ 0” 
1903 Bristol, Conn. F. C. Coffin Square 75! x 75’ 8’ 0” to 14’ 
: 14’ 6” to 16’ 
1904 Walpole, N. H. F. C. Coffin Circular Diameter 50/ 0” 
1905 Uxbridge F. L, Fuller Cireular Diameter 71’ 0” 17’ 83” 
1905 Northfield, Vt. F. L. Fuller Cireular Diameter 46’ 0” 20’ 14” 
1905 Franklin, N. H. F. L. Fuller Circular Diameter 46’ 0” 20’ 0” 
1906 Northfield, Vt. F, L. Fuller Circular Diameter 46’ 33” 20’ 0” 
1906 Dracut A. E. Lyford Circular Diameter 50’ 0” iio" 
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WALL. 
i 
| of Water. Thickness 
Gallons. Material. No. 
Top. Bottom 
264 000 ve 2’ 0” Brick 
2 298 900 5 2” 7’ 10” | Rubble Masonry 139 
Rosendale Cement 
4 504 300 | 2’ 6” 5’ 0” Rubble Masonry 30 
1 200 000 4’ 6” 9’ 6” Roxbury Pudding Stone 49 
3’ 9g” 8’ 6” 
. 1 013 200 Me af 5’ 6” Rubble Masonry 60 
34 100 2 oF 4’ 0” Rubble Masonry 
800 000 8” 6” Concrete 80 
; 504 300 Fe 5’ 0” Rubble. Rosendale Cement} 30 
178 000 2’ 6” 4’ 6” Rubble Masonry 
600 000 3’ 4" Rubble and Concrete 26 
lined with 12” of Concrete 
2 219 160 5’ 2” ag Rubble Masonry 140 
6507800 | ..... | Concrete 264 
100 500 Fe’ 4’ 0” Concrete 
197 500 3’ 5” Concrete 
70 14’ 6” 500 000  6* 4’ 0” Concrete 16 
0 16’ 6” 
250 000 2’ 0” 3’ 0” Rubble Masonry 13 
518 900 oe 4’ 0” Concrete 30 
249 800 Concrete 
248 000 oF 3’ 6” Concrete 
251 800 oe 3’ 6” Concrete 
250 000 oF 2’ 6” Concrete 13 


CovERED DISTRIBUTING 


PIERS. 
Size. Height. Materia 
20” x 20” | 15’ 6” to 16’ Brick 
Rosendale Q 
12°'x 19" 16’ 2” and Brick 
16’ 4” 
1 17 & Brick 
16” x 16” 18’ 14” Brick 
18’ 3” and 
18’ 43” 
16” x 16” 10’ 4” Brick 
12” x 16” 16’ 2” and Brick 
16’ 4” 
24”x 24” | 15’ 2” and Concrete 
15’ 5” 
20” x 20” 15’ 1” Brick 
20” x 20” | 15’ 6” to 16’ 6”| Concrete 
20” x 20” | 20’ 0” 40 Concrete 
224 Brick 
24” x 24” | 9’ 0” to 13’ 6”| Concrete 
16”x 16” | 17°70" Concrete 
12”x 16” | 16’ 8” and Concrete 
16’ 10” 
Concrete 
16” x 16” 18’ 0” Concrete 
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PIERS. 
No. Size. Height. Material. 
139 20” x 20” | 15’ 6” to 16’ Brick 
Rosendale Cement 
30 19° si" 16’ 2” and Brick 
16’ 4” 
49 24” x 24” 17’ 6” Brick 
60 16” x16” | 18’ 14” Brick 
18’ 3” and 
18’ 44” 
80 16” x 16” 10’ 4” Brick 
nt; 30 12”x 16” | 16’ 2” and Brick 
16’ 4” 
26 24”x 24” | 15’ 2” and Concrete 
15’ 5” 
140 20” x 20" | 15" 1" Brick 
169 20” x 20” | 15’ 6” to 16’ 6”| Concrete 
*| 264 | | 20'0” 40 Concrete 
224 Brick 
16 | 24”x24” | 9’ 0" to 13’ 6”! Concrete 
13 16° Concrete 
30 12”x 16” | 16’ 8” and Concrete 
16’ 10” 
13 16” x 16” | 18’ 0” Concrete 


on Form. 
10’ 0” Lintel and Covering Arches i sma A 
overing 
7’ 6y” Dome and Covering Arches { Dome 
12’ 0” Lintel and Covering Arches Line 
7’ 102” Dome and Covering Arches 
10’ 0” Lintel and Covering Arches i Lintel A 
7’ Dome and Covering Arches 
| Covering 
14’ 0” Elliptical Groined Arches 1 
11’ 8” and 11’ 107” | Flat, Steel and Concrete 10’ 23” 
15’ 2” Elliptical Groined Arches 1: 
13’ 8” Elliptical Groined Arches 1 
15’ 45 Elliptical Groined Arches 1 
7’ 64” Dome and Covering Arches j Dome 
Dome 
12’ 6” Conical, rises 6” from Circum-| .......... 


ference to Centre Pier 


4 


Thickness 
i Material. 
Span. Rise. At aterial 
Circumference. | Center. 
Iron Trusses 
itel Arches 10’ 0” Lintel Arches 10” 18” 8” 4” Brick 
vering Arches 10’ 0” Covering Arches 10” 4” Concrete 
me 23’ 0” Dome 3°39" 8” 8” Brick 
vering Arches 11’ 0” Covering Arches’ 1’ 6” 
itel Arches 10/0” Lintel Arches 20” 8” | 4” Brick 
yering Arches 10’ 0” Covering Arches 1’ 0” | 4” Concrete 
me 23’ 0” me 8° 3? 8” 8” | Brick 
vering Arches 11’ 0” | Covering Arches 1’ 6” 
22/ 0” 3 0” 8” 8” | Brick 
tel Arches 8’ 8” j Lintel Arches 1’ 0” 16” 8” Concrete 
ering Arches 8’ 8” Covering Arches 1’ 0” 
me 23’ 0” j Dome od 8” 8” Concrete 
ering Arches 11’ 0” Covering Arches 1’ 6” 
41’ 0” 4’ 0” 10” o? Concrete 
12’ 0” 36” Concrete 
13’ 6” 2’ 9” 39” 6” Concrete 
12’ 0” 7 6 36” 6” Concrete 
41’ 0” 4’ 0” 10” g* Concrete 
41’ 0” 4’ 0” 10” 8” Concrete 
13’ 4” oe 30” Concrete 
Paroid Roofing 
23” 0” Dome 8” 8” Concrete 
pring Arches 11’ 0 Covering Arches 1’ 6” 
46’ 0” 10” 8” Concrete 
46’ 0” 4’ 74" 10” 8” Conerete 
” 
46’ 3§ 10” 9” Concrete 
6” x 10” Purlins 
Ruberoid Roofing 


Roor. 
| 
| Dept 
| Deprela 
over 
| 
8 
| 
| 0 
| 0! 


Reservoirs in New ENGLAND. 


Roor. 
‘Thickness 
Distance Apart on 
Centers. Form. Span. Rise. Piers At 
Circumference. nter. 
hh 
10’ 0” Lintel and Covering Arches Lintel Arches 18” 8” 
ement Covering Arches 1 vering Arches 1 
Dome and Vovering Arches Dome 23’ 0” Dome 3” 8” 8” | Bri 
Covering Arches 11’ Covering 1’ 6” 
12’ 0” Lintel and Covering Arches Lintel Arches — 10’ Lintel Arches 
Arches 10’ 0” Covering Arches a 
7’ 103” Dome and Covering Arches ee 23’ 0” § Dome 8” 8 Bri 
Arches 11’ 0” | Covering Arches 
Dome o” 3’ 0” 8” 8” | Bric 
10’ 0” Lintel and Covering Arches Lintel Arches 8’ 8” Lintel Arches 1’ 0” 16” 8” Con 
Covering Arches 8’ 8” Covering Arches 1’ a 
T 63 Dome and Covering Arches me 23’ 0” Dome 33 on 
4 Covering Arches 11’ 0” Covering Arches 1’ er ; 
Dome 41’ 0” 4° 0” 10” 8 Con 
14’ 0” Elliptical Groined Arches 12’ 0” 2’ 6” 36” 8” Con 
11’8” and 11’ 107” | Flat, Steel and Concrete Oi" Ste 
15’ 2” Elliptical Groined Arches 13’ 6” 39” 6” =| Cor 
13’ 8” Elliptical Groined Arches 12’ 0” 2! 6” 36” 6” | Con 
Dome 41' 0" 4’ 0" 10” 8” Cor 
15’ 4", Elliptical Groined Arches 13° 4” 29 30” Cor 
P 
7 6y" Dome and Covering Arches Dome e 28’ 0” j Dome 3’ 3” 8” 8” Cor 
Covering Arches 11’ 0” Covering Arches 1’ 6” 
Dome 46" 0” 4’ 73" 10" 8” | Cor 
Dome 46’ 0” 4 Ty" 10” 8” | Cor 
Dome 46 35” 4 10” 8” Cor 
ference to Centre Pier 
u 
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Depth of Total Cost. Remarks. 
Material. Depression 
over Piers. 
Wood Supported on $415000 | $1572 | Includes Engineering and Inspection 
Tron Trusses 
4” Brick 36 000 00 15 66 | Includes Engineering and Inspection 
4” Concrete 
Brick 9 393 64 18 63 | Includes Engineering and Inspection 
4” Brick 29 898 01 2491 | Includes Supervision but no Enginzering 
4” Concrete 
Brick 17 336 83 1711 | Includes Engineering and Inspection 
Concrete 8 477 55 1682 | Includes Engineering, Rock Excavation and 
Inspection 
Concrete 5 813 40 32 66 | Includes Engineering, Rock Excavation and 
Inspection 
Concrete ‘ 10 414 86 1735 | Does not include Engineering and Inspection 
8 621 72 17 24 | Includes Engineering and Inspection 
Steel and Concrete 36 000 00 16 22 | Includes Engineering and Inspection 
Concrete 0’ 0” 31 140 72 727 | Work consisted in covering Open Reservoir. 
; Slope 1} to 1, lined with Block Paving laid 
in Cement Mortar. Includes Engineer- 
ing and Inspection 
Concrete 0’ 0” 74 231 86 11 41 | Includes Supervision but no Engineering 
Concrete 5 134 98 26 00 | Includes Engineering and Inspection 
Concrete 1’ 0’ 6 071 00 Exclusive of Rock Excavation. Wall has a 
; Batter 1 in 10 on the Outside 
Paroid Roofing 
Concrete 12 171 48 23 46 | Includes Engineering, Rock Excavation and 
Inspection 
Concrete 7 409 41 29°66. | Includes Engineering, Rock Excavation and 
Inspection 
Concrete 3 515 00 14 18 | Includes Engineering and Inspection. No 
Rock Excavation 
Concrete 7 851 92 3118 | Includes Engineering, Rock Exeavation and 
Inspection 
2” Hemlock on 3 120 00 12 48 | Includes Engineering, Rock Excavation and 


6” x 10” Purlins 
Ruberoid Roofing 


Inspection 


| | 
| 
| 
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| 
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| 
| 


FULLER. 205 


open reservoir, which was disconnected from the distribution 
system, but held in reserve in case of fire. 

As there appeared to be no necessity for so doing, the new 
reservoir was not emptied and cleaned for about six years. With 
the exception of a small amount of sand, which probably got into 
the pipes at the time they were laid, but little material was found 
requiring removal. The condition of the bottom of the covered 
reservoir was very different from that of the open one, whenever 
it has been examined. 

The experience of Franklin, N. H., with a covered reservoir, 
holding a reserve of ground water, has been equally satisfactory. 

In addition to the necessity of a covered receptacle for ground 
water, its advantages are very great. Not only is all light excluded, 
but also much objectionable matter, such as dust, leaves, and 
whatever may be thrown into the water by careless or malicious 
persons. The water as it comes from the ground or spring 
usually has a temperature of from 42° to 50° F. Under these 
conditions there will be no ice in a covered reservoir, even in the 
coldest weather, and in summer much of the natural coolness 
of the water will be retained. This approach to uniformity of 
temperature is a decided advantage during both summer and 
winter. The water as it comes from the ground is clean and 
_ wholesome. It can be kept in this condition only by being stored 
in a clean and closed reservoir of indestructible masonry. Those 
in charge of a water-works system or department have a feeling 
of security when the water is taken from the ground within a 
territory well protected from intrusion and contamination and 
pumped or delivered by gravity into such a reservoir. 

The fact of the necessity and advantage of covered reservoirs 
for ground water supplies being established, it may be profitable 
to give some consideration to the forms of construction and 
material which have been employed. To do this as concisely 
as possible, a table has been prepared which attempts to give 
some of the most important details of all the covered reservoirs 
in New England. (Table 1.) 

The list is probably not complete, as the time in which it has 
been prepared has been limited, and particulars regarding some 
of the reservoirs have not yet been obtained. 
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Covered reservoirs must of necessity be built of masonry and, 
therefore, at greater expense than open ones, where the excavated 
earth is used to form the embankments. The table referred to 
gives the cost of covered reservoirs per 1000 gallons of storage. 
The following table gives similar figures for a few open reservoirs, 


Date of Town. | Capacity, | Cost. Cost per Remarks. 


Building. Gallons. 1000 Gallons. 


of gate house. 
No gate house. 
No gate house. 


Mass. | 
1886 | Ware, Mass. | 1558 000 | 13 657 


| 

| 
1884 | Wellesley, | 1151 500 $15 786. $13.77 | Includes cost 
1900 | Fiskdale. 200000 | 43 0. | 


Those at Ware and Wellesley were built for ground water before 
much was known of the necessity of covered ones. If built to-day, 
both, no doubt, would be covered.* 

Waterproofing of concrete is an important and interesting 
subject, but one upon which there is much diversity of opinion. 
Many preparations and compounds, mostly intended for appli- 
cation to the surface to be waterproofed, have appeared, but the 
writer has had no experience in their use. 

It has seemed to him that the use of the best material, with a 
proper surplus of cement and sand over the voids in broken 
stone or screened gravel, thorough mixing, intelligently done 
with honest labor in placing, including the greatest care in clean-— 
ing old work, when new concrete is to be added to it, was of great 
importance. With the addition of a plaster coat composed of 
one part cement and one or two parts of sand, from one eighth to 
one fourth of an inch in thickness, applied. by a good workman 
with a trowel, in a thorough manner, followed by a second and 
thinner coat of neat cement, there should be little or no leakage. 

If there is, coats of neat cement of the consistency of gruel, applied 
with a brush, will generally cover any minute pores which escaped 
filling by the plaster coat. 

The thorough troweling of these plaster coats upon a surface 
which has been left somewhat rough reduces them to a compact 
mass of fine texture. Each brush coat that is added offers addi- 


* Since writing the above, the town of Wellesley has voted to cover its open reservoir 
with a concrete roof at an expense not exceeding $13,000. 
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tional resistance to the entrance of water into and through the 
whole thickness of the wall. 

In the reservoirs the writer has constructed very satisfactory 
results have been obtained by this method, although, as the 
reservoir is apt to be finished late in the season, and is needed at 
once in the operation of the system, but little time can usually 
be had to test its tightness. 

A careful test of the Wellesley covered reservoir built in 1897, 
made in 1907, and lasting for twenty-three hours, showed abso- 
lutely no drop in the water surface. The reservoir was shut 
off from the distribution system and the old open reservoir used 
during the test. The interior of this reservoir was treated in the 
manner described. 

The Uxbridge reservoir, upon its completion and before any 
inside treatment, was found to leak at the rate of about 19 gal- 
lons per minute. A coat of hot coal tar pitch was applied to the 
bottom and sides, but it did not adhere well. 

Coats of alum and soap or the Sylvester process were then used 
upon the walls, but without very satisfactory results. 

Finally, the water commissioners decided to build a 4-inch 
brick wall parallel to the concrete wall of the reservoir, leaving 
a space of about one-half inch between the two walls. As the 
brick wall was built up the space was filled with hot coal tar 
pitch. The brick wall and thin lining of pitch were carried slightly 
above high-water level. 

The cost of this work and of applying a thin coat of coal tar 
pitch over the bottom with a layer of Portland cement concrete 
two inches thick over it, was about $2 350. 

On the completion of this work, no leakage could be detected. 

The addition ‘of a small amount of hydrated lime, varying 
from 5 to 10 or 15 per cent. in weight, of the weight of cement 
used, has been advocated, but has not been used by the writer. 
The leaner the mixture, the greater the amount of hydrated 
lime required. The hydrated lime, from its extreme fineness, 
tends to more fully fill the voids in the concrete, thus increasing 
its density and its watertightness. The addition of the hydrated 
lime reduces the strength of the concrete, but this reduction can 
be provided for by increasing the volume of concrete. 


4 
| 
| 
: 


208 COVERED RESERVOIRS. 


Mr. Bertram Brewer, city engineer of Waltham, Mass., and a 
member of this Association, describes its use in the building of a 
large standpipe or tank for use as a distributing reservoir in that 
city, in a paper read before this Association, September, 1907. 
This standpipe was built in 1906, and 5.5 per cent. of hydrated 
lime was used. Mr. Brewer believes the lime to be a “ valuable 
adjunct,” but emphasizes the great importance of careful mixing 
and placing, and of thoroughly cleaning the surfaces of old con- 
crete before new concrete is added. Mr. Brewer also used Medusa 
compound, but found it expensive. 

Mr. Sanford E. Thompson, member of the American Society of 
Civil Engineers, read a paper at the annual meeting of the Amer- 
ican Society for Testing Materials, at Atlantic City, June, 1908, in 
which he concludes from experiments he has made on the per- 
meability of concrete that watertightness is increased by the 
use of hydrated lime. He presents a table showing the leakage 
in grams per hour through concrete with different percentages 
of hydrated lime. 

All such investigations are of interest and value, and an effort 
should be made by all those having the opportunity to make 
them to place the results of their observation on record. 
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CIVIL SERVICE IN ITS APPLICATION TO THE 
WATER DEPARTMENT. 


BY- THE HON. JOSEPH C. PELLETIER, MASSACHUSETTS STATE CIVIL 
SERVICE COMMISSION. 


[Read March 10, 1909.] 


Gentlemen of the Association: The title given on the notice by 
your Secretary, “ Civil Service in Its Application to the Water 
Department,”’ rather puzzled me, because I learned that this 
body was composed of engineers and chemists and men who are 
deep thinkers, and I wondered if I attempted to apply a dry prin- 
ciple to a wet subject what would happen; and I felt that, not 
being an expert in practical lines, it might be dangerous for me to 
attempt such an experiment! Civil Service seems to be considered 
a dry subject by almost everybody, and that being so, I suppose a 
water-works association ought to be kind enough to take a little 
interest in a subject which represents the other side of the ques- 
tion! But as men, most, if not all of you, engaged in the public 
service, men who represent millions and millions of public money 
in the management of invested capital, and who spend millions 
of public money year in and: year out, it does seem that you 
ought to be familiar with a subject like the Civil Service system, 
and that you ought to support it. 

When you talk about Civil Service to a man who is not ac- 
quainted with it, a smile plays around his lips and he shrugs his 
shoulders and prepares at once to listen to a reformer. In these 
days, when the voice of the reformer is heard in the land, you 
do not have to come to a distinguished presence like this to hear 
reformers, and I assure you that Civil Service has little of the 
reform goody-goody notion to it. It is a practical proposition, 
and both of the great political parties of this country have had, 
in their national platforms, on more than one occasion, a plank 
endorsing the Civil Service system; and most of the great states- 
men of our country, from almost the beginning, have endorsed 
the Civil Service system. One of the most eloquent tributes 
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ever paid to it came from the lips of our own Webster. This being 
so, I think we must agree that the Civil Service idea is not that of 
the reformer, is not that of the complainer,: but is something 
which has a part in the body politic and a law which must have 
some reason for its being. 

The Civil Service system in this Commonwealth, contrary to 
the popular notion concerning it, has nothing whatsoever to ‘do 
with tenure of office, and its originators never had any such thing 
in contemplation. The Civil Service system in our Common- 
wealth has to do with original selection and original appointment 
only. The matter of removal or tenure of office has no place 
in the Civil Service law. There is a law, however, passed some 
five years ago, not made a part of the. Civil Service law of this 
state, which gives the man discharged the right to be notified 
in writing with an assignment of the cause, and gives that man 
a right to be heard. That law was not made a part of the Civil 
Service law. The practical result of this law is that the man who 
is discharged is allowed to come before the man who has discharged 
him and prove that he is innocent, or that he should not be 
discharged. In other words, the appointing officer does not have 
to prove his case against the man he discharges. A man is dis- 
charged for lack of appropriation, for lack of work, for careless- 
ness; the man then comes before the one who has discharged 
him; that person sits in judgment upon him, listens to his story 
as to why the sentence should not go into effect, and then usually 
confirms the original discharge. Now that is a peculiar situa- 
tion, but it is no part of the Civil Service law, was not sup- 
ported by the friends of the Civil Service system, is not admin- 
istered as a part of the Civil Service system, but it is simply a 
stray law that passed through the legislature and got on to the 
statute books of this Commonwealth. Civil Service has to do 
simply with original appointment to office, and it goes on the 
theory that every man has an equal right with every other man 
to hold public office; that if he has the ability, and if he can fill 
@ given position and do the work, he has an equal right with any 
other man to draw a salary from the public treasury, and that 
the public service is entitled to the men best fitted for its work. 

The old spoils system canie down to us from the days when the 
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commander of the vanquishing army, regardless of the prin- 
eiples which are so familiar to us to-day, on entering a hostage 
city, felt that the spoils were for him and his men, and it. was 
always recognized that treasure and loot, rape and rapine, were 
for the victors. There was no law, there was no limitation, to 
the victor. To him belonged the spoils. That idea came into 
civil life, and the man who ran for office and was successful, 
instead of giving his thanks to the friends who had made his suc- 
cess a possibility, sought to reward those men, Not from his 
pocketbook, not from his personal funds, but he sought to put 
them in public positions and to have the public treasury pay them 
for holding those positions. Thatis the spoilssystem. There were, 
of course, some, we will say many, exceptions, but the theory 
which: generally controlled was that the men who had worked 
at the polls, the men who had brought out the votes, must be 
paid, and they were paid by being put on the public payroll 
_ somewhere and having the public treasury pay them. That 
was the spoils system. 

The consequence was and is that there is always a tendency, 
where the spoils system prevails, for incompetent men to be 
given positions, for the underling to feel that he is serving the 
appointing officer or political boss, to feel that he must do the 
biddig of that appointing officer or boss no matter what it is. 
He does not seem to feel or to realize that, while he holds his 
position, he is serving the public and not the boss. There are 
few men to-day, I believe, who, when removed from the field 
of politics, in discussing the situation clearly and calmly, will 
honestly and sincerely justify the spoils system in public em- 
ployment. 

You hear it said, “The Civil Service is a farce. Do you 
suppose that I in my private business would be held down to 
appoint men that somebody else recommended, and be compelled 
to appoint those men? Can you point out any big business man, 
any man of affairs, who takes the judgment of some outsider as to 
the men whom he is to employ in his mill or in his office?’”’ The 
answer that I make to a question of that kind is: “ We certainly 
would not apply such a system to a man’s private business; we 
would not dream of doing it, and it would probably not work 
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well if it were done.” The Civil Service system, however, is 
like many a law on our statute books. It is not perfection, it 
does not always mete out equal justice, there are inequalities in it 
to be sure; and all that the supporters of Civil Service say is that 
it is better than the old spoils system, and when the millennium 
comes, and when the public office holder is absolutely free from 
the pulling and hauling that in most instances he is subjected 
to to-day, — when that day comes and politics and the patronage 
over public positions are not mixed together, when the man 
holding a public position can feel that he is and actually can 
remain free of such a thing, the Civil Service system will have 
ceased to be of any use. 

You gentlemen occupy responsible positions in the community, 
and many of you, doubtless, will say that you are boss in your 
department and that you wouldn’t hold your position unless you 
could be, and, undoubtedly when you say that you mean it. But 
are you? Are you men absolutely free? How many men holding 
positions of importance in public life can honestly say that with- 
out a Civil Service system they would be absolutely free to take 
their choice? How many men here who have held positions before 
the Civil Service system became law, or who hold them to-day, 
perhaps, where there is no Civil Service, can say that every 
appointment they ever made was made to their own satisfaction, 
of their own choice, upon their own best judgment, and that 
they never made an appointment to oblige a senator or con- 
gressman or somebody of power or influence in the community? 
Very few, I submit to you, could honestly say “ Not guilty.” 
We all know that it is bound not to be so. It is all right to talk 
about running a municipality like a business corporation. That 
is an ideal to be gained, an ideal, perhaps, to be striven for, but 
we haven’t reached it yet. We are not running municipalities 
like private corporations, we are not running the affairs of gov- 
ernment as private corporations are run, and it will be many, 
many a long day before we can do so. Therefore, the Civil 
Service system steps in and stands between the appointing officer 
and those who want to be rewarded for work done, and says to 
the man who wants position: ‘ You can’t have this position just 
because you have a friend in office, but you can come in with every- 
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body else in this town and take an examination, and after the 
examination has been held and you have been marked, you 
will take your place according to what you disclose on your 
papers.”’ 

So the Civil Service system advertises its examinations, invites 
everybody to come in, and endeavors to make the examinations 
as practical as can be. Examination papers for your line of 
business, for instance, the Commission cannot prepare, our chief 
examiner cannot prepare them, but experts are called in who 
arrange the questions and afterwards mark the answers to the 
questions on the special subjects. After a class has been examined 
and each question marked, every man has the right to see his 
papers and has a right of.appeal if he is displeased with the 
marking. As a result of the examination we get what we call 
an eligible list, consisting of men who have been examined and 
who take their places on that list according to their percentage. 

In case of a vacancy, the first three names on the list are sent 
to the appointing officer, and the appointing officer has the right 
to select one of them. Now why should that be? Number one 
man gets 99 per cent., number two gets 95, number 3 gets 85, and 
the appointing officer takes number three, and has the right to do 
that under the law. Now, why certify three names? Because 
it very often happens, or it may happen, that a man who can 
get 100 per cent. on a written examination is not the man that 
you want; he is lacking in some capacity that is of extreme 
value to you in your department; he has some peculiarity that 
you find out in your first conversation with him, for instance, 
and you know that he never would get along with the other 
people in your department. But it is hardly likely, that of the 
three highest men on the list after an open competitive examina- 
tion, all will have some such defect. But if it does happen that 
anything can be properly urged against all of those men, the 
Civil Service Commission has the right to send other names. 
So that the appointing officer has before him the names of three 
men who have been given a practical examination, who have gone 
in with everybody else in the community and taken their places 
according to their percentage. The appointing officer has be- 
fore him the examination papers; he knows how the man can 
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write, he knows how he can frame a letter, he knows how he 
stands in arithmetic, and he knows how he stands on the special 
subject pertaining to the particular business. There are written 
endorsements on his paper concerning the man. He has all that 
information, and he can question the man as much further as he 
desires. ; 

Then what happens? The appointing officer decides to take 
one of those men. Now, you say, “‘ That is the trouble. We 
don’t like to have any man forced upon us.” Well, under the 
Civil Service law, as I said a few minutes ago, there is no tenure 
of office. In the first place the man is on absolute probation 
for a six months’ period; he has no rights of any kind; he is 
simply there, and if you come in some morning and do not like 
the way his hair is brushed you can tell him to go, because he is 
' merely on probation. That is the law. Of course I do not mean 
to say that you can act dishonestly in such matters. So you 
have got six months to try him out, just as you would have to 
try out any one. Supposing this man comes to you from your 
congressman, or from some man of influence in the community; 
you have got to try him out, and it might be a great deal harder 
for you to discharge that man, coming to you from a friend, than 
it would be to discharge a man who proves himself poorly fitted, 
poorly adapted, who comes to you under the Civil Service laws 
without any pull. So that the objection that these men are forced 
upon you really does not hold. And after the six months are 
gone by, as I have said, there is this Removals Act, which makes 
you, as the appointing officer, both prosecutor and judge. 

While in the public mind the Civil Service system means a law 
that holds a man in office when he has got there, as a matter of 
fact there is nothing in our law about it, if you will permit me to 
repeat, and the stanchest advocates of the Civil Service system 
in this state have always been against any law which would fasten 
a man in office to the extent that the appointing officer would 
have to frame an indictment and prove it against him in order to 
remove him. The friends of Civil Service have been against such 
a law, or any such a notion in the law, and up to date it has never 
gone on the statute books. 

Another thing that we are being blamed for is the Veterans 
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Preference Law. You have a position that you really want to 
fill, and you send to the Civil Service Commission, and at the 
head of the list is a veteran. Under the law you must take 
that veteran. If he got 65 per cent. in his examination he goes 
ahead of the man who got 100 per cent.; no three names are cer- 
tified, but the veteran goes to you alone, and you have got to 
take him. Here is a man seventy years of age sent to you for 
an active position in your department, requiring a vigilant, 
alert man. You don’t want him, but you can’t have anybody 
else under the law. That is a deplorable situation, but that is the 
situation to-day. But don’t blame the Civil Service system for 
it. When the Veterans’ Preference Act was before the legislature, 
the strongest opponents to the passage of the law were the Civil 
Service Commission and the Civil Service advocates. It was 
passed, as you know, by the legislature, but it was put upon 
our statute books against the protest of all friends of the Civil 
Service. The idea was that these veterans should in some way 
receive some reward at the hands of the Commonwealth, and 
this was the way selected. It works a great hardship to you as 
appointing officers, it works a great hardship to the men, and to 
the women, if you please, who stand high on the list; but that is 
the law passed by the legislature of this state and is not the 
doing of the Civil Service Commission, and it is the one thing 
to-day that causes a great deal of difficulty in the administra- 
tion of the law. ; 

With that exception there is always leeway, there is always 
a chance, and there is always a method under the system for 
trying out the real merits of the system. And when the matter 
is sifted down, when you look through the records of the last 
twenty-five years during which Civil Service has been in force 
in this Commonwealth, when you see the hosts of men and women 
in all departments of the public service who have come to those 
departments through the Civil Service system, I think you will 
agree with me that they have proved themselves pretty capable 
and efficient servants of the Commonwealth and that they have 
been able and are and must ever be able to do better their work 
because they have secured their positions on their own merit 
and not through any political influence. It leaves them freer 
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to do their work, and relieves them from worry each time election 
comes around. 

While Civil Service does not directly secure tenure of office, it 
has the effect of keeping a man in office. If the appointing officer 
changes, and finds in his new office certain men that he does not 
know, he is not going to discharge them because he does not know 
them. He might discharge them if he could put his own friends 
in, but if he discharges these men he has got to go to the Civil 
Service list to fill the vacancies, so that in practical operation, 
and without any law to that effect, the Civil Service system has 
operated to keep in office men who are found in office by an in- 
coming appointing officer, because there isn’t much temptation 
to remove men who are doing their work efficiently and honestly. 
The one temptation would be the opportunity to put in a friend 
or to put in a neighbor, and if that can’t be done, experience has 
shown that people found in office are left there by the new heads of 
departments. That has been the result all along the line, and I 
think it will continue to be so. 


DISCUSSION. 


Mr. Carmopy.* I would like to ask if a majority of an out- 
going board decides to advance the salaries of employees holding 
positions under the Civil Service, can those salaries be reduced 
to their original figure, or must they stand as raised by the out- 
going board? 

Mr. Pevuetier. I will say regarding salaries that, so far 
as the Civil Service law is concerned, a man can be paid any 
salary, except in two classes: in the Civil Engineering Depart- 
ment, where there are draftsmen, rodmen, and junior and senior 
engineers. Before a man’s salary can be raised beyond certain 
limits, he must take the examination for the next higher grade; 
in clerical positions there are two grades, one which can have 
a salary up to $800, and the other beyond $800; and to raise 
the salary in either instance beyond the limit of the class, a non- 
competitive examination is given. In the instance the gentle- 
man speaks of, where salaries have been raised, we will assume 
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there is an engineer of the highest grade in the department, there is 
then no limit under Civil Service for his salary; we have nothing 
to do with it at all. We will assume his salary is raised $300 
a year, and a change comes and the board decides to reduce it 
$300. The law that I spoke of regarding removals, which I said 
was not part of the Civil Service law, provides that no person 
shall be removed from office, or transferred or lowered in grade 
or compensation without being given a notice in writing assigning 
the cause and a public hearing, if he so desires. That law would 
have to be complied with, but, as I said before, that is not a part 
of the Civil Service system. The same board which reduces 
the salary says to a man, “ You object; come in and we will 
give you a hearing, and you can show us why your salary should 
not be reduced.’”’ They are the judges, and in the absence of 
fraud, or something of that kind, I suppose their judgment 
would be final, although if there were fraud there might be an ap- 
peal to the courts. I don’t assume to advise on the legal propo- 
sition involved there. 

Mr. Rosert 8. Weston.* May I ask how the Civil Service law 
provides for the very useful class of men who in their earlier years 
have not had the advantages of education, and yet, who perhaps 
because of their experience in water works, have become most 
useful public servants, and far more useful than men who are 
more literary? 

Mr. Pevuetier. There is no special provision for that in the 
law, but, still, there is plenty of room for the general exercise of 
judgment. For instance, in the Water Department of the city 
of Boston some few months ago it was discovered that there were 
some four or five old men who for years and years had been acting 
as sort of foremen, — men who knew every pipe in the system; 
when it was put in and how it was put in, — those men, it was 
found, were acting as foremen, when, as matter of fact, they were 
only rated as laborers. Several of them could not read nor 
write. In that case they were given an oral examination and their 
due rating. Those were cases of old employees in the depart- 
ment. But if you came along to-day, for instance, and said, 
“‘T have found a man; he isn’t in the department now,”’ — or it 
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may be he is in a lowly position, — “ I have found this man; I 
believe he is a jewel, and I would like to appoint him’; we 
say this: ‘‘ Before we can. give this man an oral examination, or 
prefer him, we are going to see if in the community, after ad- 
vertising an examination, we can’t get a man just as able who 
ean also read and write.””’ He may not have had the actual 
experience, but with his general education and ability can’t he 
get his experience later on? If you are going to require absolute 
experience in every walk in life before you will take a man in, 
why, of course, we are going to shut business right down all along 
the line. For instance, a man comes along and says, “ You 
have sent me three clerks. Now none of them have had experi- 
ence with the names used in the water department. We call 
valves something else, and we have the most peculiar names for 
lots of things, and there is a man I know who has been storekeeper 
here for a long while and knows those names, and he can keep 
the books because he knows those names and won’t have to be 
asking all the time.” We say to that: “‘ Yes, there may be a 
lot of names, but if we give you a well-educated man, of first-class 
intelligence, who has passed a high-grade examination, we think 
he can learn those names in a short while.” There is always 
something to learn. If one of you gentlemen leaves the Boston 
department and goes to the Lowell department, I will guarantee 
you will find a lot of things which are done differently there, 
whether it be in the office or in the larger field, and there will be 
conditions and things you will have to learn in the new depart- 
ment. That is always so. And so we say, “If we give you — 
somebody of intelligence, won’t he soon learn these little routine 
matters?”’ But, as I say, we had this case in the city of Boston 
of the older men, and we gave them an oral examination. While 
they were pictured as ignorant men, I believe one of them could 
have passed a written examination. He wasn’t nearly as ignorant 
as he was pictured. That is the only recent case I remember, and 
that is the way we handled it. 

Mr. JoHnson.* I am, I believe, like most other 
men, a firm believer in the Civil Service business when it is ap- 
plied to the other fellow. My experience has been obtained 
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in the Engineering Department of the State Board of Health, and 
there I certainly always had a grievance. The engineers of the 
State Board of Health were placed under Civil Service and, as 
~ has been said, there are three different grades of civil engineers — 
rodmen, assistant engineers, and senior assistant engineers, I 
believe. All men who were appointed to the State Board of 
Health Engineering Department had to pass one of these exami- 
nations. These. examinations for rodmen, for instance, were 
very good examinations for rodmen, I presume, but the difficulty 
was that there is no requirement for rodmen in the State Board 
of Health, and while the assistants there were civil engineers, 
they never had to_ read a rod, or never had to use an instrument. 
Consequently, while we got men who would undoubtedly make 
excellent rodmen, they knew nothing whatever about the par- 
ticular work which was to be done there. It is, I think, one of 
the great difficulties in the Civil Service, so far as I have seen 
it, that the classification is not broad enough, there aren’t 
enough grades, and there can’t be enough grades to meet all 
conditions. 

Mr. Bonp. I should like to ask Mr. Pelletier a question with 
reference to the Veterans Preference Act. What provision is 
there for a veteran being dismissed if he is found unsatisfactory 
or incapable for his office? 

Mr. PEevuLeTieR. If it is a state position he has a hearing 
before the State Board of Arbitration; if it is a city position, 
he has a hearing before the mayor. It is quite different from 
the provisions of the Removal Act. The discharging officer 
does not try the case, but the mayor gives a hearing, and it 
must be public, and the mayor’s decision is final. I think those 
hearings, on account of the importance attached to them 
and the fact that the chief executive sits as judge, usually 
take a much wider scope and range than the hearings I have 
described. 

Tue Presipent. We have a gentleman with us to-day who has 
not favored us with his presence for several meetings. Those of 
us who attended the convention in New York in 1905 hold him 
in very prateful remembrance, and never fail to speak in the 
highest terms of the entertainment we received when he was a 


= 
q 


220 CIVIL SERVICE IN THE WATER DEPARTMENT. 


member of the New York committee on the entertainment of 


‘members of the New England Water Works Association. We 


can never forget what Mr. Smith and Mr. Hazen did for us at the 
time of the great convention of 1905, which was one of the best 
that this Association ever had, — I think the very best. I know it 
would please all the members if we could hear something to-day 
from Mr. J. Waldo Smith, of New York. 

Mr. J. WaLpo SmitH.* As your President has said, I have only 
infrequently had the great pleasure of attending your winter 
meetings. I think every month since December I have made a 
determined attempt to be here among you, but something has 
always turned up at the last minute to prevent my coming. I 
assure you that I regret exceedingly that circumstances have 
prevented me, except at long intervals, from drawing upon your 
wisdom. I also wish to assure you that the latch-string is always 
out in New York. We, in New York, look back upon that week 
in September, some three or four years ago, as a red-letter week, 
and we trust that some day the spirit will move you to hold 
another convention either in or near that city. I am afraid 
that when you do we will have to get out a new guide book, be- 
cause New York has changed so much I fear some of you might 
get lost: In about a year’s time from now the Pennsylvania 
tunnels underneath 32d and 33d streets will be in operation. 
They are in a very advanced stage of preparation to-day, so 
that now one ean walk from the Hackensack Meadows to Long 
Island City. The so-called McAdoo tunnels, which run down 
Sixth Avenue to the neighborhood of Christopher Street, and 
then over into Jersey, connecting with the various railroad stations, 
and then back to Courtland Street, are nearly ready for opera- 
tion; in fact, to-day you can go from 23d Street over to Hoboken 
in a very. few minutes. 

The work on the water-supply system, with which I am most 
familiar, is now at a very interesting stage, and will be more so 
in afew months. At the present time work has progressed for a 
year on the Ashokan dam in the Catskills, and about $1 000 000 
worth of work has already been completed. The contracts for 
50 miles out of 86 to the city limits of aqueduct line gre all let 
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or are now being advertised. About 12 miles more will be ready 
for advertising within a short time, and practically the whole 
of the aqueduct line contracts will be completed and ready for 
letting before the end of the present year. 

At the Rondout Valley the aqueduct will cross some 400 to 700 
feet deep in the rock underneath the surface of the valley. The 
work on this contract began last June and some of the shafts 
are now down more than 400 feet. The geological conditions 
there are much more complex than they are at the Hudson River. 
There are six or eight different rock formations, that are twisted 
and crushed so as to make the danger of any inflow of water 
considerably greater than at the river. 

At the point where the aqueduct of the new water supply 
crosses the Hudson River the distance from shore to shore is about 
2 800 feet. I will try to explain as well as I can the shape of 
the rock profile at this place. On either side a mountain of granite 
rises from the shore of the river and goes back and up at an 
angle of about 30°, which represents, approximately, the av- 
erage slope of these mountains. Borings have already been made 
in the rock for a distance of about 800 feet from each shore, so 
there remain only 1 200 feet in the middle of the river where the 
rock has not been absolutely proven. The reason why it has 
not been proven there is not the inability to make a boring, 
but on account of the traffic in the river. Borings that have 
' reached a depth of over 600 feet, requiring a season’s work, have 
at the end of the season been swept away by the very long tows 
which come down the river. At the present time preparation is 
being made for making long inclined borings from the shafts, 
with the expectation of carrying them the full distance to the 
center of the river from each side. This is not, as you might 
suppose, an unusual undertaking. In certain regions borings 
up to 2 500 feet in length have been made, and borings up to 1 500 
or 2 000 feet are not considered uncommon. These borings may 
be kept straight, and may even to some extent be turned at the 
will of the operator, so that it is possible to carry the holes on a 
known slope for 1 000 feet or more and then by manipulation to 
change the angle. I do not know that it is possible to turn them 
downward, as the natural inclination of a boring of this kind is 
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toward a flatter slope rather than to a steeper one. But any- 
' way, I personally, and I can speak for the engineering staff on the 
work, feel that the crossing of the river is not only practicable, 
but is an absolute certainty. I hope that when this Associa- 
tion does come to New York again the members will. have an 
opportunity to see some of this work, and perhaps some day 
even walk underneath the Hudson River. 

I have been very much interested in the remarks by Mr. Pelle- 
tier on the Civil Service question in Massachusetts, and I cannot 
miss an opportunity to give my testimony that to any man oc- 
cupying an executive position on public work the Civil Service is 
a true blessing. I believe that where it fails it fails more because 
of the spirit in which it is carried out by the heads of depart- 
ments and others than from any defects in the system itself. 
Most of my life has been spent serving corporations where the 
privilege of selecting one’s assistants was absolute. For the 
last few years I have had opportunity to select men entirely from 
the Civil Service. And I am bound to confess that the men 
selected through the Civil Service Commissioners are fully the 
equal of any of those who have ever served me for public corpora- 
tions. To do this it has been necessary to exercise every privi- 
lege which is possible under the Civil Service law and rules; and 
I believe it is imperative on every officer who has the appointment 
of men to exercise these privileges, and if they are exercised 
faithfully I believe that a most efficient force may be secured 
through the Civil Service, and that the force is more likely to 
be maintained. 


if 
: 
: 


PROCEEDINGS. 


PROCEEDINGS. 


Marcu MEETING. 


Hore, BRUNSWICK, 
Boston, Mass., March 10, 1909. 


President Thomas in the chair. 
The following members and guests were present: 


MEMBERS. 


S. A. Agnew, L. M. Bancroft, F. A. Barbour, H. K. Barrows, A. F. Ballou, 
G. W. Batchelder, J. E. Beals, J. F. Bigelow, A. E. Blackmer, J. W. Blackmer, 
C. A. Bogardus, George Bowers, Dexter Brackett, E. C. Brooks, G. A. P. 
Bucknam, James Burnie, W. L. Butcher, T. J. Carmody, F. H: Carter, J. C. 
Chase, C. E. Childs, H. W. Clark, J. H. Child, W. F. Codd, R. C. P. Coggeshall, 
M. F. Collins, R. J. Crowley, G. W. Cutting, Jr., John Doyle, M. J. Doyle, 
E. D. Eldridge, A. D. Fuller, F. L. Fuller, F. J. Gifford, Albert S. Glover, F. W. 
Gow, C. W. Gilbert, FE. H. Gunther, F. E. Hall, J. O. Hall, T. G. Hazard, Jr., 
D. A. Heffernan, M. F. Hicks, K. H. Hyde, R. K. Hale, W. R. Hill, J. L. 
Howard, W. 8. Johnson, E. W. Kent, Willard Kent, G. A. King, L. P. Kinni- 
cutt, C. F. Knowlton, J. J. Kirkpatrick, 8. H. McKenzie, N. A. MeMillen, 
‘A. E. Martin, John Mayo, F. E. Merrill, H. A. Miller, G. F. Merrill, C. A. Mixer, 
William Naylor, F. L. Northrop, T. A. Peirce, A. E. Pickup, Dwight Porter, 
P. R. Sanders, E. M. Shedd, C. W. Sherman, J. Waldo Smith, G. H. Snell, 
G. A. Stacy, J. T. Stevens, T. V. Sullivan, C. F. Story, W. F. Sullivan, L. A. 
Taylor, R. J. Thomas, W. H. Thomas, L. D. Thorpe, J. L. Tighe, W. H. 
Vaughn, C. K. Walker, R. S. Weston, F. B. Wilkins, G. E. Winslow. -— 87. 


ASSOCIATES. 


Anderson Coupling Company, by Charles E. Pratt; Harold L. Bond Com- 
pany, by Harold L. Bond; Builders Iron Foundry Company, by A. B. Coulters 
and F. N. Connet; Chapman Valve Manufacturing Company, by Edward F. 
Hughes; Hersey Manufacturing Company, by Albert S. Glover and W. A. 
Hersey; International Steam Pump Company, by Samuel Harrison; F. H. 
Hayes Machinery Company, by F. H. Hayes; Lead Lined Iron Pipe Company, 
by Thomas E. Dwyer; Ludlow Valve Manufacturing Company, by H. F. 
Gould; Mueller Manufacturing Company, by George A. Caldwell; National 
Meter Company, by J. G. Lufkin and H. L. Weston; Neptune Meter Company, 


: 
223 
; 


224 PROCEEDINGS. 


by H. H. Kinsey; Pittsburg Meter Company, by F. L. Moaihieus ; Rensselaer 
Manufacturing Company, by F. S. Bates and C. L. Brown; A. P. Smith Manu- 
facturing Company, by F. N. Whitcomb; Thomson Meter Company, by 
E. M. Shedd; Union Water Meter Company, by F. E. He"! and E. M. Barnard; 
United States Cast Iron Pipe and Foundry Company, vy F. W. Nevins; 
Water Works Equipment Company, by W. W. Van Winkle and H. F. Quint. — 
25. 
GUESTS. 

Fred O: Eaton, Portland, Me.;- Daniel MacDonald, superintendent Water 
Works, Middletown, Conn.; Sam’ F. Crompton, mechanical engineer, East 
Greenwich, R. I.; M. S. Kahurl, Fred A. Houdlette, Hon. Joseph Pelletier, 
T. A. Collins, F. E. Davis and William E. Hannan, water commissioner, Boston, 
Mass.; Jesse E. Sheldon, water commissioner, Holyoke, Mass.; J. H. Garratt, 
Cambridge, Mass.; J. B. Coughlin, Lowell, Mass.; L. B. Lynch, Milford, 
N. H. — 13. 


Before the regular business of the meeting was begun Mr. James 
Coughlin, of Lowell, who was present as a guest of Mr. William F. 
Sullivan, the superintendent of Pennichuck water works of Nashua, 
N. H., having been called upon by the President, gave two reci- 
tations, which were much appreciated and loudly applauded. 

The Secretary read the following names of applicants for mem- 
bership, their applications having been properly endorsed and 
recommended by the Executive Committee: 

Daniel MacDonald, Middletown, Conn., superintendent Water 
Works; John T. Sharp, Jr., Canton, Miss., superintendent Canton 
Light and Water Works; Frank Chappell, Montreal, P. Q., civil 
engineer and student at McGill University, Montreal, in municipal 
engineering; Robert H. Brown, New York, N. Y., civil-engineer, 
engaged in the construction of water purification and sewage dis- 
posal works; Bradley M. Lockwood, Franklin, Mass., chairman 
Board of Water and Sewer Commissioners; Edward Barton, 
University of Illinois, Urbana, Ill., teacher of chemistry and 
director of State Water Survey of Illinois; Jesse E. Sheldon, 
Holyoke, Mass., water commissioner. For associate membership, 
the Darling Pump and Manufacturing Company (Limited), Wil- 
liamsport, Penn. 

On motion of Mr. Coggeshall the Secretary was empowered to 
cast the vote of the Association in favor of the applicants, which 
he did and they were declared elected. ; 
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The Hon. Joseph C. Pelletier, of the Massachusetts Civil Service 
Commission, was present and spoke on the subject of “ Civil 
Service in Its Application to the Water Department.”” Mr. Car- 
mody, water commissioner of Holyoke, Mr. Robert S. Weston, 
Mr. William 8. Johnson, Mr. Bond, and Mr. Waldo Smith took part 
in the discussion which followed the address. 

Mr. Carroll F. Story, civil engineer, Springfield, Mass., presented 
a paper on “‘ The Ludlow Filters.” Mr. Robert S. Weston, William 
S. Johnson, A. E. Martin, Harry W. Clark, Frank L. Fuller, and 
Mr. G. S. Snell, of Attleboro, spoke. 

Adjourned. 


226 PROCEEDINGS. 


EXECUTIVE COMMITTEE. 


Meeting of the Executive Committee of the New England Water 
Works Association at headquarters, Tremont Temple, Boston, 
Mass., March 10, 1909, at 11.30 a.m. 

Present: President Robert J. Thomas and members George 
W. Batchelder, William F. Sullivan, George A. Stacy, George A. 
King, Frank L. Fuller, Edmund W. Kent, Lewis M. Bancroft, 
Richard K. Hale, Charles W. Sherman, and Willard Kent. 

Applications for active membership were received from Daniel 
MacDonald, superintendent water works, Middletown, Conn.; 
Bradley M. Rockwood, chairman Board of Water and Sewer Com- 
missioners, Franklin, Mass.; Jesse E. Sheldon, water commissioner, 
Holyoke, Mass.; Robert H. Brown, civil engineer, New York City; 
Edward Barton, director of the State Water Survey of Illinois, 
Urbana, Ill.; John T. Sharp, Jr., superintendent Canton Light and 
Water Works, Canton, Miss.; Frank Chappell, civil engineer, 
Montreal, Canada, and for associate membership, the Darling 
Pump and Manufacturing Company (Limited), Williamsport, 
Penn., and by vote they were unanimously recommended for 
membership. 

On motion of Mr. Batchelder, seconded by Mr. Bancroft, it was 
voted that an informal ballot be taken for an expression of opinion 
in regard to place of holding the next annual convention. 

The ballot was followed by the appointment of a committee 
of five, consisting of the President, Secretary, Ermon M. Peck, 
George A. King, and George W. Batchelder, to investigate and 
report on the respective merits of the cities of Bangor, New Haven, 
and New York. 


Adjourned. 
Kent, Secretary. 


Meeting of the Executive Committee of the New England Water 
Works Association at Tremont Temple, Boston, Mass., May 13, 
1909. 


| 
| 
| 
| 
| 
| 


PROCEEDINGS. 227 


Present: President Robert J. Thomas and members L. M. Ban- 
croft, Ermon M. Peck, George W. Batchelder, Charles W. Sher- 
man, Edmund W. Kent, George A. Stacy, George A. King, Richard 
K. Hale, and Willard Kent. 

On motion of Mr. Peck, seconded by Mr. Sherman, it was voted: 
That the next annual convention of the New England Water 
Works Association be held in the city of New York. 

On motion of Mr. Batchelder, seconded by Mr. King, it was voted: 
That the date of the next annual convention be September 8, 9, 
and 10, 1909. 

On motion of Mr. Sherman, seconded by Mr. King, Mr. Batchel- 
der, the President, and Secretary were made a committee to make 
all necessary arrangements for the annual convention. 

The date of the June outing was made Wednesday, June 23, sub- 
ject to its being possible to make arrangements for that date, the 
committee already appointed (Mr. Sherman, Mr. Hale, and Mr. 
Maybury) being continued with full power to make all necessary 
arrangements therefor. 

Voted: That the invitation of the Boston Society of Civil Engi- 


neers to join them in an excursion to Springfield be accepted. 
Adjourned: 


Wiuiarp Kent, Secretary. 
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OBITUARY. 


F. A. W. Davis, president and treasurer of the Indianapolis 
Water Company, died of pneumonia at Pelham, New York, on 
Friday, April 9, 1909. 

Mr. Davis was born September 24, 1836, at Jackson, Mo., and 
first came to Indianapolis in 1852 to seek employment. He was 
first employed as a clerk in one of the prominent stores, but later 
entered a bank where he was employed in various capacities for 
quite a number of years. During the Civil War, as officer of one 
of the banks, he handled all of the money with which the Indiana 
soldiers were paid. 

From 1865-1881 he was cashier of the Indiana Banking Com- 
pany, when, through his relation with the bank, he became vice- 
president and treasurer of the Indianapolis Water Company. He 
continued in this capacity until 1904, when he became president 
and treasurer of the Water Company, which position he held 
until his death. He is survived by a wife and two children. 

Mr. Davis was an ex-president of the American Water Works 
Association and a member of the National Conservation Commis- 


' sion, the Lakes-to-the-Gulf Deep Waterway Association, and the 


Indiana Engineering Society. He was elected a member of the 
New England Water Works Association on June 17, 1887. 
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Water Meters 


FOR ALL WATER WORKS SERVICE 


All Sizes, 5-8 to 6O inches 


CROWN 
EMPIRE 
NASH 
GEM 
PREMIER 


With the only reliable straight- 
reading register in the market 


National Meter Company 


84-86 CHAMBERS STREET 
NEW YORK CITY 


BOSTON CHICAGO PITTSBURG LOS ANGELES 
159 Franklin St. 318 Dearborn St. 4 Smithfield St. 411So. Main St, 


December, 1908 
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GAS ENGINE and 
TRIPLEX PUMP 


FOR — 
Town and Village Water 
Works ¥ ¥ ¥ and Pump 
ing Service Generally 


CAN BE ADAPTED FOR 
EITHER GAS OR GASOLENE 


National Meter Company 
84-86 CHAMBERS STREET, NEW YORK 


CHICAGO: 318 Dearborn Street PITTSBURG : 4 Smithfield Street 
BOSTON: 159 Franklin Street LONDON: Saracen Chambers 
LOS ANGELES: 411 South Main Street 
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} ai 
= 
lV 
MS > | 
2 
‘ 
They measure 
They re | 
are 
A 
4 


ADVERTISEMENTS. 


ACGGURAGY, LONG LIFE, 
Avoidance of Repairs 


Are the Requisites of the Perfect Water Meter and 
are the Principal Features of the 


“ LAMBERT.” 


Our patented unbreakable disk-pistou, reinforced with an inter- 
nal steel plate, can be found only in the LAMBERT METER. 

The growing popularity of the water-meter system is attributed 
by many to the inherent excellence of the ** LAMBERT ” meter. 
Where ** LAMBERT” meters are selected, success is assured. 


THOMSON METER CO. 7° WASHINGTON sr. 
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Trident 
Water Meter 


Style 


The Meter with a thrust roller, to prevent broken disks. All bronze meter, 
with removable bearings. The only meter that can be adjusted for differ- 
ent pressures. Brass bolts. Brass nut ring. Simple design. Our claim: 
The meters that earn the most revenue with the least cost for upkeep. 


Neptune Meter Company 
Main Office, 90 West Street, New York 


Branch { Chicago, Il]. Atlanta, Ga. Los Cal. Factory: 
Offices { Mase. San Francisco, Cal. Portland’ Ore. Long Island Cay, L. I. 
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Eureka Meter for Large, Rapidly Flowing Volumes of Water 


We are going to be and 
are rapidly becoming 


The Largest Water | 


Meter [lanufacturers 
in the World 


Watch us grow and lend 
your assistance by buying 


Keystone and Eureka 
Water [leters 


Ask for Water Meter Catalogue B-1 


Keystone Meter for Industrial and Domestic Use 


Pittsburg Meter Company 


General Office and Works: East Pittsburg, Pa. 
New York Office, 149 Broadway 


Manufacturers of Water Meters and Gas Meters 
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We Send Trial Meters Free 


To Cities and Water Companies desiring 
to Improve their Meter Service 


The Worthington 
Disc Meter 


Is not only accurate and well constructed, but it is made in 
the largest meter factory in the world and by the most 
modern machinery, and embodies twenty years of experi- 
ence. The disc is water balanced, reducing wear to a 
minimum. Sand cannot collect under its bearing and grind 
it out. Friction is further minimized by the greater dis- 
placement per rotation of the disc, which also reduces the 
speed and wear of the gear train. Drop us a letter giving 
the conditions of your service and the number of con- 
sumers connected, and we will be pleased to send our 
Bulletin W112 NE and carry out the conditions of the 
above offer of a trial meter. 


HENRY R. WORTHINGTON 
115 Broadway New York 
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UNION ROTARY, COLUMBIA and 
DISC WATER METERS 


Water Pressure Regulators 
Waste Stops and Corporations 


UNION WATER METER COMPANY 


WORCESTER, MASSACHUSETTS 


| unicipal, Indu 
Railroad 


THE NEW YORK a JEWELL FIL 


GENERAL CONTRACTORS 
NEW YORK 
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No. 4 MUELLER 


Corporation 


No. 6 MUELLER an nd 


Curb Cocks 


Mueller Corporation are 
made of red brass, carefully 


No. 78 Curb Cock 
Patent Cap 


cored for evenly balanced walls, » 


keys smoothly ground and pol- 
ished into the body. 


Mueller Patent Cap Inverted 
Key curb cocks have the strong- 
est check ever devised. Two 
lugs in the cap operate against 
two lugs on the rim of the cock. 
When brought together the cock 
is certain to be full open or full 
closed. 

Corporation and curb cocks in 
all patterns tested 200 pounds 
hydraulic pressure. 
Unconditionally guaranteed. 


TRADE MARK 


MUELLER 


REGISTERED 


No. 84 Curb Cock 
Minn. Top Patent Cap 


H. MUELLER MFC. Co. 


Works and General Offices 


Eastern Division 


DECATUR, ILL., U. S.A. NEW YORK, N. Y., U. S.A. 
West Cerro Gordo Street 254 Canal Street (Cor. Elm) 


CHICACO BRANCH, 37 DEARBORN STREET 
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wl HART PACKING 


H A R T Is used by Metropolitan Water and Sewerage Stations, 
MARK City of Boston Cow Pasture Pumping Station, and 
has replaced all others in a majority of the largest 
plants in New England. We carry everything in 
the line of good packings: Ring, Spiral, Plun- 
“ZB ger, Sheet, Flax, pa etc. Samples 
é gladly furnished. We want your orders. 
Packing 


That THE HART PACKING CO. 


Packs ’’ 145 HIGH STREET : BOSTON, MASS. 


Harold L. Bond & Co. 


N. E. Agents for 


ENRY M. CLARK. 


Boston Engineers’ Supply Co., 


RUBBER HOSE, BELTING and PACKING, 


and MILL 


OILS 
SUPPLIES, 


PERFECT 
PIPE. 
JOINTER 
TRY IT , 


oO Engine Packings, Grease and Specialties, 


No. 56 PURCHASE STREET, 


BOSTON. 


Lead Furnaces, Jute Packing, Calk= | 
ing Tools, and all supplies for 


WATER WORKS CONSTRUCTION | 


Send for Price-list | 


140 Pearl Street . BOSTUN 
| 


TELEPHONE, MAIN 4455-2. 


PARAMOUNT CYLINDER OILS. 


Simplex Valve and Meter Company 


MANUFACTURERS OF 


Air Valves — Automatic for water mains. Manometers. ~ 

Altitude Valves — for controlling the level of water Meters — for large pipes, with recording attachment, 
in reservoirs, standpipes and railroad tanks. rate of flow dial and total flow register. 

Alum Uniform Rate Dissolving Apparatus—for Piezometers. 
filters. Recording Meters. 

Coagulant Uniform Rate Dissolving Apparatus Regulating Valves — for controlling level of waterin 
— for filters. reservoirs, standpipes and railroad tanks. 

Controlling Valves — for controlling level of water | Valves— Automatic Air Valves, Altitude Valves, Rate 
in reservoirs, standpipes and railroad tanks. of Flow Controlling Valves. 

Controllers — Rate Controllers for filters, etc. Venturi Tubes — with manometers, meter registers, 

Gages — Loss of Head and Rate of Flow for filters recording attachments and rate of flow dials. 


Loss of H-ad and Rate of Flow Gages. 
112 North Broad Street Philadelphia, Pa. 
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WILLIAM R. CONARD 


HENRY DOCKER JACKSON. R cONARD 


Consulting Electrical Engineer — $22 High St., Burlington, N. J. 
Associate Member American Institute of Elec- Inspections and Tests of Materials 
trical Engineers. Investigation of electrolytic SOUTHERN OFFICE 


troubles and plant economy a specialty. | 
Maison Blanche Bldg., New Orleans, La. 
| 


88 BROAD STREET. Room No, 626 
BOSTON, MASS. 7. Tel. Fort Hill 977 & 978 | R. C. HUSTON, C.E., Special Representative 


NOTICE 


Weare obliged to prosecute 
infringing MANU FACTUR- 
an 
E 


C.D. Kirkpatrick, Mgr. S. P. Gates, Asst. Mgr. | 
Established 1878 


B. F. SMITH & CO. | 


Incorporated 
Artesian and Driven Wells, Foundation Borings 


| 
Engineers and Contractors for Muni- | 
| 
| 


\ 
STATES GOVERNMENT 
uses them. 

CONCRETE METER 
BOX Bodies are made with 
our Iron Collapsible Form. 

ur_ TEKSAGON (no gas- 
ket) Meter Coupling is a 
wonder. 


Office 38 Oliver Street Boston, Mass. | 
| 115 So. 17th St. H, W. CLARK CO, Mattoon, III, 


cipal and Private Water Works 


CHARLES A. HAGUE Dixon’s Waterproof 


Advisory Engineer |GRAPHITE GREASE 


| | For the lubrication of hydrants, gates, etc. 
Designs and Tests the Highest Class of — sented 
Water Works Pumping Stations and 
Pumping Engines for both Steam and 
Gas Driven Pumping Machinery. emma 


New England Water Works Association 


STANDARD SPECIFICATIONS 


FOR 


Cast Iron Pipe 


AND 


Special Castings 


Price 10 Cents 


Address, WILLARD HENT, Secretary 
715 Tremont Temple 


BOSTON, MASS. 
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THE A. P, SMITH MANUFACTURING CO, 


NEWARK, N. J. 


Manufacturers of 


Tapping [lachines, Fire Hydrants, Water Gates, 
Economic Lead Furnaces, 
Corporation and Curb Cocks, Brass and Aluminum Castings. 


Also General Supplies for Water and Gas Works. 


Write for Catalogue. 


JOHN FOX NICHOLAS ENGEL 
JOHN FOX @ CO. 
CAST IRON 
WATER @ GAS PIPES 
FLANGE PIPE 


Special Castings, Fire Hydrants, Valves 
General Foundry and Machine Work 


253 BROADWAY NEW YORK CITY 
Postal Telegraph Building 


HIGHEST AWARD, GOLD MEDAL, 


ST. LOUIS EXPOSITION, 1904 


Over 100 Water Departments 


use 


LEAD-LINED IRON and TIN-LINED PIPES 


for their service connections 


MANUFACTURED BY 


Lead Lined Iron Pipe Company 


Wakefield Mass. 


= 
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ALWORTH 
CO. 


BOSTON, 


NEW YORK OFFICE, 
PARK ROW BUILDING, 


Manufacture and control 


THE HALL TAPPING MACHINE 


Without an equal. 
Three machines in one. 


Endorsed by all who habe used it. 


Also 


WEHALL PATENT PIPE CUTTER 


For Cutting Cast Iron Pipe 
in the Trench. 


Wrought and Cast Iron Pipe and Fittings. 
Brass Work of all Kinds. 
Water, Steam, and Gas Fitters’ Tools 
and Supplies. 

Extension Shut-off Boxes. 
Straight-way and Hydrant Vakoes a 
Specialty. 

Miller’s Ratchet Pipe-Cutting and Threading 
Tools. 
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We make Pressure Regulating Valves 
for all purposes, steam or water. 


Our Feed-Water Filter will keep oil 
out of your boiler. 
We can interest you if you use a condenser, 


Water Engines for Pumping Organs 
THE Ross VALVE MFG. Co. 


or parlor organs. 


TROY, N. Y. 


NORWOOD ENCINEERING CO. 
FLORENCE, MASS. 
NOTICE—WE HAVE ARRANGED TO MANUFACTURE THE CELEBRATED 


WALKER FIRE HYDRANT 
ONE OF THE BEST HYDRANTS MADE 


MECHANICAL FILTRATION 
PLANS AND ESTIMATES CHEERFULLY SUBMITTED 


CAST IRON PIPE 


Main Office, Utica, N. Y. 
Branch Office 2 © ~ 176 Federal St., Boston, Mass. 


They set the Pace 


ASHTON POP YALYES 
and... STEAM GAGES 


Superior in Quality of material and workman- 
ship, and with greatest efficiency and durability, 
they challenge comparison with any others on 
© the market. Send a trial order subject to ap- 
proval ONLY IF SATISFACTORY, and thereby prove the claims made fort 
them. HIGH GRADE GOODS OUR EXCLUSIVE SPECIALTY. 


The ASHTON VALYE CO., 271 Franklin Street, BOSTON, MASS, 
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ADVERTISEMENTS, 


R. D. WOOD @ CO. 


- 400 CHESTNUT STREET, PHILADELPHIA, PA. 


Engineers, Iron Founders and Machinists 
CENTRIFUGAL PUMPS lia 
PUMPING ENGINES Cast Iron P ipe 


CUTTING-IN 


Old Way 


Connections economically 
ily made with one fitting. 

sleeve, cuts, lead and poco 
work and material. 


‘Reduced Specials” 

Cost of fittings reduced from 25% 
to 50%. Full strength. strength. Deep bells. 
to handle. Sold by 


Mathews 
Fire Hydrants 


A half century of use has established their reputation as 
being the most economical, durable and simple hydrant. 


Number in use exceeds total of all other 
makes combined. 


Gate Valves 


R. D, WOOD & CO. STANDARD 
DOUBLE DISK 
ANTI-FRICTION 
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TT { : 
Our Way 
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THE LUDLOW VALVE MFG. CO. 


«+» MANUFACTURERS OF .., 


This hydrant is anti-freezing, because when the drainage 
is good no water is left in it to freeze. - 
The drip is directly in the bottom of the hydrant and 
drains perfectly. It is protected by its valve, which 
never leaves its socket and cannot be clogged. 


DOUBLE AND FIRE 


SINGLE GATE “few 
ALSO CHECK 


= YARD, WASH, 
HYDRANTS. 


OFFICE AND WORKS: FOOT OF ADAMS STREET, TROY, N. Y. 
S. D. M. Je 


Coffin Company, 


Boston, Wags. 


Makers of the largest Sluice and Gate Valves in America 


SLUICE VALVE 


of every size and for every condition 
GATE VALVES CHECK VALVES FIRE HYDRANTS 
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~CHAPMAN 
Valve Manufacturing Co. 


AGENCIES 


General Office and 


BOSTON 
94 Pearl St. 


Indian Orchard 
NEW YORK 
Massachusetts 49 John St. 


PHILADELPHIA 
1011 Filbert St. 


CHICAGO 
120 Franklin St. 


ST. LOUIS 
16 S. Twelfth St. 


CHARLOTTE, N.C. 
Thos. B. Whitted & Co. 


PITTSBURGH 
47 Terminal Way 


LONDON 
147 Queen Victoria St. 


PARIS 
54 Boulevard du Temple 


JOHANNESBURG 
South Africa 


Valves and Gates | car. 


for all purposes ¥ ¥ Also TURIN, ITALY 
Pietro Ferrero & C. 


Gate Fire hydrants \ J 


Manufacturers of 
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“COREY” 
FIRE 


MODERN 
succEssruL SUPERIOR 


DURABLE 


RENSSELAER VALVES 


ALL SIZES = ALL_ PRESSURES 
WATER, STEAM, GAS, OIL, ETC. 


ELECTRICALLY OPERATED VALVES 
Check Valves Air Valves 
Indicator Posts Valve Boxes 


CATALOGUE UPON APPLICATION 


RENSSELAER MFG. CO. Troy. N.Y. 


BRANCHES—————— 


NEW YORK, 180 Broadway PITTS og" ay House Bldg. 
CHICAGO, ST. LOUIS, M 
1108-9 Monadnock Block Oe Security Bldg. 


Warren Foundry »° Machine C0. Established 1856 


Works at Phillipsburg, New fersey. ...... 
Sales Office, 111 ‘Broadway, New York. 


Cast Iron Water From 3 to 60 inches 
and Gas Pr | P E in diameter. 


ALSO 


ALL SIZES OF FLANGED PIPE 
SPECIAL CASTINGS. 
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Solvay Protective Paints 


FOR 


IRON AND STEEL 
CRYSOLITE 


PROTECTS CORRUCATED IRON and STRUCTURAL STEEL 


HYDRAULIC PAINT 


PROTECTS STEEL WATER PIPE and SUBMERCED STEEL 
ACID RESISTING PAINT 


PROTECTS BLAST FURNACES, SUGAR and PAPER MILLS, &c. 
FROM CORROSION 


Write for Booklet W-44 


SEMET-SOLVAY CO. 
Syracuse, N. Y. Ensley, Ala. New York Chicago 


Are You Getting Full Efficiency 
of Your Water Mains? 


Before After 
Cleaning Cleaning 
July 13, 1907 
Fire plug showing increased flow under same pressure 
at Wheeling, W. Va. :: For further particulars address 


National Water Main Cleaning Co., 7’ “Wew 
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LYNCHBURG FOUNDRY COMPANY 


MANUFACTURERS OF 
) 


FOR WATER AND GAS WORKS 


(NEW ENGLAND W. W. ASSOC. STANDARD SPECIFICATIONS) 


LYNCHBURG, VIRGINIA 


EASTERN OFFICE, 220 BROADWAY, NEW YORK 


EMAUS PIPE FOUNDRY, 
DONALDSON IRON. CO., 


MANUFACTURERS 


| CAST 
IRON 
PIPE 


Special Castings for Water and Gas. 
Also Flange Pipe, Lamp Posts, Street Castings, 
Manhole Heads and Covers, etc. 


EMAUS, 
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CAS) 


ALL REGULAR SIZEs, 3 INCHES TO 84 INCHES 


ror WATER, GAS, SEWERS, DRAINS, Etc. 


‘SEND FOR STANDARD SPECIFICATIONS 


RAILROAD AND TURNPIKE CULVERTS 
FLANGE PIPE AND FLANGE FITTINGS 


HEAVY CASTINGS 


‘AND THOSE MADE FROM ORIGINAL DESIGNS 


United States Cast Iron Pipe and Foundry Company 
GENERAL OFFICES, 71 BROADWAY, NEW YORK 
Eastern Sales Office . . . 71 Broadway, New York Pittsburgh Sales Office . . . . Murtland Building 


Western Sales Offices, 638 “The Rookery,’’Chicago, IIl. | San Francisco Sales Office . . Monadnock Building 
Southern Sales Office. . . . Chattanooga, Tenn. | Philadelphia Sales Office . . Land Title Building 
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IN STOCK 


Type “D” Registers and Chart Recorders 


for 


Venturi Meters 


Also 
All the Common Sizes 


of 


Globe Special Castings 


Bends, Etc., of Large Size 
Cast on Short Notice 


BUILDERS IRON FOUNDRY 


Providence, R. I. . 
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Boston Lead 


Corner Congress and Franklin Streets 


162 Congress St. BOSTON 180 & 182 Franklin St. 


LEAD PIPE AND SHEET LEAD 


Patent Tin-lined Pi pe 


Pure Block Tin Pipe 


PIG LEAD 


(Best Brands for Joint Work always in Stock) 


Pig Tin, Wire Solder, Pumps, etc. 


ALSO 


“Forest River” and “Star” Brands 


PURE WHITE 
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AGENTS FOR 


VANDA SHEET PACHING 


This packing is adapted to the highest pressures and supetheated steam; it can be 
used on pressures up to 300 Ibs. and temperatures of 800° to 1o00° Fahrenheit. 
It is naturally well adapted for low pressures and low temperatures. Regularly 
furnished in sheets 44 x 44 feet, or can be supplied if desired in sheets 44 x 9 feet. 


PALMETTO PACHING 


for small valve stems (in spool form). Sizes }, ,';, }; also braided, round and square, 
sizes } to 2 inch. Always soft and pliable. 


“SHOOKUM” PACKING 


Cross expansion piston packing, used with steam up to 150 lbs. pressure, with hot 
or cold water. 
DANIELS P.P. P. PACHING 
(Regular and Special) 


The packing made of two wedges and a yielding absorbent cushion. In places 
where packings have worn out in a few weeks, P. P. P. has lasted months. 


OILS AND ENGINE ROOM SUPPLIES 


Eagle Oil and Supply Co. 


104 Broad Street, Boston 


— 
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EVERY ENGINEER AND 
WATER-WORKS SUPERINTENDENT 


| WHO SEEKS TO KEEP ABREAST 
OF THE TIMES 


| Should be a Reader of 


ENGINEERING 
NEWS 


| 100 TO 132 PAGES WEEKLY 


THE LEADING ENGINEERING 
JOURNAL OF THE WORLD 


Sample Copy Mailed on Request 


One Year, $5.90 Six Months, $2.50 
Ten Weeks (Trial Subscription) ONE DOLLAR 


The Engineering News Publishing Co. 


220 Broadway, New York 
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INDEX TO ADVERTISEMENTS (Conc/uded). 


OIL, GREASE, ETC. 


PACKING. 


Harold L. Bond & Co. .......-. xi 
Boston Engineers’ Sup Co. ... xi 
Eagle Oil and Supply Co..... 
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Hart Packing Co. 


PAINT. 


PRESSURE REGULATORS. 


PUMPS AND PUMPING ENGINES. 


Builders Iron Foundry. XXill 


TAPPING MACHINES. 


Walworth M’f’g Co.. eee xiv 


TOOLS AND SUPPLIES. 
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The Journal of the New England Water Works Association 


is a quarterly publication, containing the papers read at the meetings, to- 
gether with verbatim reports of the discussions. Many of the contribu- 
tions are from writers of the highest standing in their profession. It 
affords a convenient medium for the interchange of information and experi- 
ence between the members, who are so widely separated as to find frequent 
meetings an impossibility. Its success has more than met the expectation 
of its projectors; there is a large and increasing demand for its issues, and 
every addition to its subscription list is a material aid in extending its field 
of usefulness. ALL MEMBERS OF THE ASSOCIATION RECEIVE THE JOURNAL 
IN PART RETURN FOR THEIR ANNUAL DUES; to all others the subscription 
is three dollars per annum. 


TO ADVERTISERS 


HE attention of parties dealing in goods used by Water Departments is 
called to the JOURNAL OF THE NEW ENGLAND WATER WORKS ASSO- 
CIATION as an advertising medium. 
Its subscribers include the principal WATER WORKS ENGINEERS and 
CONTRACTORS in the United States. The paid circulation is ovER 7OO 


COPIES. 
Being filled with original matter of the greatest interest to Water 


Works officials, it is PRESERVED and constantly REFERRED TO BY 
THEM, and advertisers are thus more certain to REACH BUYERS than 
by any other means. 

The JOURNAL is not published as a means of revenue, advertisements 
being inserted solely to help meet the large expense of publication. 


ADVERTISING RATES. 


One page, one year, four insertions . Sixty Dollars. 
“One-half page, one year, four insertions . Forty Dollars. 
One-fourth page, one year, four insertions e ° Twenty-five Dollars. 
One-twelfth page (card); one year, four insertions e Ten Dollars. 
One page, single insertion Thirty Dollars. 
One-half page, single insertion Twenty Dollars. 
One-fourth page, single insertion Fifteen Dollars, 
Size of page, 7} x 4} net. 
A sample copy will be sent on application. 


For further information, address, 


CHARLES W. SHERMAN, 
Advertising Agent, 
14 Beacon Street, 
BOSTON. 
Or, RICHARD K. HALE, | 
Editor, 
14 Beacon Street, Boston, Mass. 
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